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First Printing One Half Million Copies 

fll The best work— by far— vet done by the author of 

That Printer of Udell's* The Shepherd of the HOk, The Calling of 
Dan Matthews, The Winning of Barbara Worth, etc. 



Harold Bell Wright’s < 

New Story Exalting Life and Love 

THEIR YESTERDAYS 

*1 Tflruter with sentiment, pathos, realism. Honors, the home, 
supremely glorifies the wife and mother — cldL[rhEfu.1]y wholesome. 

Illustrations in Colors by F; Graham Coates, Cloth, 12mo. $1.30 Net 

Bound uniform, with ‘'Barbara Worth” 

Harold Bell Wright's Latest and Biggest Novel 
The Most Popular Book in All the World 

THE WINNING 
OF BARBARA WORTH 

A Present-Day Story of Reclamation and Love 

lUiutretiona made on the scene* of the story by F. Graham Coates 

Cloth, l2mo, $1.30 Net 

QkninD rJA, Terbt mJenbrcbirKKn ^IIE-itpeir n mitt 4 Cltrdinl fliin I>fihr-."E)in Kiibem" *u.kfuul£ “Tim 

Off ktmt - -til «1 tbclf j!.:i>. lud Jlkciilidllirrdllie&iK |«l- ElrcpUfd ■ i !itc Hilli" »tt in All! nuW Lc iddi a, 

tr-iyril ±j :rL-: L-J- life L* iUjriEiLrin cara^hL by mirrinE-fiinurr-njEnrru. ‘‘Tbc Waiuunr Marin n WnitL' 1, * * a. Imnlictb rrngnrF r^:r_ 

Other Novels by Mr. Wrljht With Ahnvo 

That Printer of Udell’s, The Shepherd of the Hills, The Calling of Dan Matthews 
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Harold Bell Wright’a TU „ 

Fanniujj Altesory off Life M. nu 
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«w liod'dven wcMCihii IniflnO $baAe«**K I uf tWDlikeni. 1 " FJ I < i in ■' + Piofiw*.’” 

Illustrations by John Rea, Neill, I^siso, Cioth SO Cents Net, Full Leather $L00 Net 



ANNOUNCEMENT 

To ho pahlisl II- >L i IL A UH I J- r„ 1 A 1 3- Hapolj Rcl t 
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,ii l Llvi,-ri3:,iiL^ Appropriation SlDft.OQQ 



lMPORTANT_N£TICE 

<5 The Slit'f-lkTd of the Hills, drifiiiitiieJ by 
EUntild Lk-.J Wright and EJabery W. Reyna ld», 
U jih 3 »- li«ihi:i,s produced under leaked rick:-. by 
and MicVltl > ] i C'Jijinriiiiy ibid every 
infringe ment will be prosecuted. 
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Brain Partners for Busy Men 

How would you like to have always at your command* the expert advice 
of a corps of Civil Engineers? Men who would be ever ready to untie hard 
knots* to settle doubtful points* to give you the final word. Cite absolute answer 
to every question that comes up. Would you not become a bigger man men- 
tally than you are now? Would you not consider yourself more valuable to 
your employer? You can have this help, you will find just the information 
you need contained in 

The Complete Cyclopedia of 

CIVIL ENGINEERING 

This cyclopedia is HtVil collect km of iht nries, bwt (he ACtuiil, crystallized, tried and tested 
experienoe- :>f tec yreatest engineers the world ins fcnewn. It Is m?t a dictionary of diijyjntcd 
fiijcis, net a dry and technical work, but a cleat and simple exposition uf every phase t>f practical 



Iiiitts, net a dry :md technical work, but .1 clear and simple exposition uf every phase t>f practical 
engineering. "These curM volumes tejacli ihe fian.dlLi.iR uiuiiii as well, ;lsl the sirength. stone 
and steel; ihey describe modern feats uf irrigation as well as the building el mills and factories: 
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Ihe Latest triumphs ol cement and concrete tonttruClion as well as the laying of Uacfci of steel 
over mountain and plain* Tli-fr volumes are kinds- - mm-Iv bcjiqnd in half Morocco and 

and contain 3*990 pa. Ece, with over 3*000 LLiustratLoos* ioLdin g* maps* diagrams* etc* 

\ ^ — SOME OF THE IMPORTANT SUBJECTS COVERED — 

V VF1 m.ii* Sony! eying — Mtc.hft.p is* I Drawing — Flatting And Tonogv* p-by * ‘P*ilto*d Eoglnectint — 
to'\ Static* — StrtBgib Mm (wink — Rvvf TWmmp — Mill Bwildiim CvngtractieD — fort An-slyiii in 

i. fcarft jS\ Mrtirt I* E«itta*<*inf— Mejgeir* n«4 R«io#afe*4 C*nural*— S** bI Ctsdrt^R-Fhtlicit 
Mn j] #.4 \ rrnlltoni in CoDFtTucljon — Bridge Engineering — Highway C&DJlniLtiajL — HyJrMuJici — 

■ I "i \ ffitfr S^npSs — trri* i *iiin' CiaiiisMisrii^i — Wntur F^w^r I3*nr*fepBn3ist--S«wer* and Drain* 



^12 - * \ Jisiw.9 — ■rimyiu wi ■swws Ptwrar p>pms "it. vvhph hvhvii — «rvvi nu«if 111 ju 

ftglMivti I* EmtleuMwInt— Mu«eins n«4 R«iuF*fe*4 C*nural*— S** bI Ctsdrt^R-Fhtlicit 

Mn j] #.4 \ rrnlltoni in CoDFtTucljon — Bridge: Engineering — Highway C&DJlniLtiajL — HyJrMuJici — 
s-i nt Water S^npSs — Irriialipiii traiLnii«M-in* — Wntar F^wer 0*eefepBneist-~S«^er* and Drain* 

J :: i b .r. r ■ 1 i'i ,i' : - r 7 Qa\ — HmIM Drainage and SknftBJtJaa — IU.VM 1 and Hukat ImpraTCHHint*. 

dlhV I' V. hi H. HII- 

jjhIuIIud. -I Hill Va V ■ ■ - - 

i'r':7i 'i n i!vi-.Yi.-'\ <h\ Examine These Books Free of Charge 

jfhnvisr I islll ivdi *■ l-.-j ■ I/, ft. O . 
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This is an unusual offe 
accept it today— you owe it lo 
yourself to know what memory 
training really is and how vitally 
important is a perfect memory. 

Prof. Heniy Dickson’ & Lecture on 
“ Memory," dfekvered before The Ex- 
ecutive Club, and by request repeated 
before many prominent Eodetlea and 
at the Auditorium, Chicago, tells you 
Just bow easily and quickly you an 
acquire th-'se retentive and analytical faculties 



which contribute so much to your business* political or social success. 

No matter who you are. what you do or where you live, you should 
read this book and leant just how a perfect memory will help .yon to greater success 
— yott tfnt irct 'jffftsttf itti£$4Ctn&lly tftnrt your MPfliiity- 

This book is finely printed on. heavy paper, bound with Deckle Edge r published 
Lo sell at $1. Fill nut she coupon below, enclosing a clime and obtain a copy. Its 
reading points out the beginning of greater things than you ever dreamed of 

Who is Prof* Dickson? 

He was one of the first educators to discover the universal and primary need 
of systematizing the faculties of memory. I lie was the pioneer in the application 
of this newly d uncovered principle, that exercising the faculties o£ memory was 
absolutely necessary for a successful career. 

Prof. Dickson is backed by a national reputation and eMptfriein.-e as a teacher, ex- 
tending over 20 yeara, in the leading Universities and Schools of the land. Hia studenta 
Seamed so much more easily and so thoroughly retained their acquired knowletfgc, chat 
his methods of Memory Training attracted world wide attention. 

The result was the foundation of tbe Digit wn School of Memory, The fame of this 
school and its unique and successful system of home Instruction has spread over the 
entire country and Its successful graduates fill every walk in business, political find 
professional activity. 

While the weakest memories can be strengthen isl, you must not icmigitie that Pruf. 
Dickson'* system rif home instruction is applicable to this clas* only. Many of the moat 
intellectual men of the day have availed themselves of Memory Training. 

How He Can Help You 

As Eve has helped thousands n j successful men and 
women, so he can help you. His system teaches you — How 
to remember names and faces, facts and figures — How to 
focus your mind instantly on the small but vital points ot 
a business proposition, to use it effectively without burdening 
the memory — How Lo think on your feet and make 
an extempunmerjus speech and deliver it unhesi- 
tatingly — How to overcome basbEulncss and to 
converse in the natural, easy, interesting way that 
wins friends— How to acquire the faculty of system- 
atizing your memory so that no matter what your 
vocation may be you are assured a greater suceHts. 

There are no tedious lessons or long hours of 
study, just a simple, cmfailmg memory system. 

Easy to learn and easy to adopt. 



The 

Key 

to 

Suc- 

cess 



Fill Out. the Coupon 
Mail It TpcUy — 1| Mean* $u.c«ii 
PROF. HKNRY DICKSON, 

TD5 Auditnriacn, Kuiidinc, Sfiiic*EO 

Endewd you ■n.-ill find lfle fur which 
pfertuc *c;id ttik Ihc De Luise Ed i Li cm. of 
yeur lertiiTE an ’’Memory.” 

N i L II " .. 

..r, 

*1.- Il'{ y LIIIIJ .abJUli_a.d. I. .a.lildi 

Slats ,.,,, , 



This Dollar 
Memory Book 
For a Dime 



/'trujso UcjiNi'riL gfijiufij, ITr.-.rini i| iV.t, 
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pla'Xil r. ccir hnllci. In fha| anlrr. Jtirt 
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...... ir iTirilTSIt^b- 

Vhnrl-Ht and hiUhe ]Mrurd mall enurne. 
Fety] ado fw niH kutin. CIiutoIiDI ftiiil- 

Tlnut focAStlAAi lirfi L C tlmUrj Tt 4 1 1 1 1 1 -. 
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nEVF-LmiVa- PiIbUtib— KrUrjlnn. ri.- 

WnrH. d-IrA ]ir-llvtry, LiSW ltlLFA. Uf- 

'■IntilrtH in n?nE’ lin - Toll. Ci li .Ik- 1 bit UP 
Stna 2 ITEfttHn™ Inr Firs InlnlH H. A. 
Cl aEk. 1 ririi.T ^iTf r~ TL-n niklm ^ ^ 

I.TlaSiN La IrnniffT I'fcoSwi In irAMi 
r. |-j. rliLiiftirHri- r pnTx plElbTTi. ?te. r 1 1 
CTOfLlEnt r.K-hnilti jah! rotnphle Injtm?- 
[binp 25 te^rtF n. 3t»ii»bii r flEdffinTlLlt- 



F"LiC r\r! K It* :r -I I'iiip nn.l unnirer’ for 

ILficite Iit F I 1 1 1 1 . far Liteiiit rti> «nl*. 
^ srnd iltngB. RtlSIfx ltb:k 



Tfflir bid KElJCb LOP TTbnll ft TDlaill? Irish 
mm 1 . hiuiHiilllg SlnirlbtriiL Ml LAtTT mnh 4 i|. 
.b 1 1 II r p v I I ril I migi-ard. ftlBipLCr Elurj ..- 
"Imple* rtinrth-irwl, Irlivb nnd iHcHIlP hj 

ihniiMDdi. Taur mnnEi iimh if 3»( Hb- 
ilghlriL Fftlniilb leu-on 20r- i'liSl l.inirn- 
Iftn f mi. i 1 . rilr Iim 1 |(. A. El. iVctTKT- 
t'mict llnrerter, I3w(. i '■ lUJIsto, X, Y. 



fiPM) IPn fbr tumklel r, llEiif 1 b Flq 
mil 3r.4l.iTI Cft’ line KllEll1?l." find 1 l-nk'li 
’nl:?Ert|i| llfl ID Cu ILWI tj. 2E Jtnrriv 
■St.- Vew Y:ii, 



■ L- tEuKlI Flortftl lirlnyi 
B .j|| l-,1-:nn:il l"ll. Ee S. ftft- 
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IV cnrini^Uni irLII: xii il i-lvi-Lral mirk 

-™-r l« ti* !" Iii pfr 
wfrt Hu.! hold Tour ra’IrMn irrrtdri. Jin 
crnTUbiLu. iv r, u niMiurvcircpi of pil- 

■ - 1 1 it il >pk>’|.iL: 1 cp. lie;? neu i-iij mnll or- 

i Irr [iLdlLEH ih.il i-ln I hi i-ftfll'.-J On In i'efLT 
rvxn k-rAiie la kmn it? rjblcrin biuiiT. 

l-nrne prpPl". >nn>l runliftl. if i*tt 
nro one nr - Ih e ■ tt*ti t - to -xn- a fte »rl fclnii irrltn 
rii.hv for i-yEftlnEUn (ooprrlchKill ptini find 

pi- urn pliLilmill- J. U. Fill it- 3 [Tt Cti_, 
r,\- 1 'Pvr li:ip. SlkliHik St. BuiTaLii, 
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FbitAf? hPnlllL 

i- f-g. lierrnrired : ; - r umiiPFiL 

- ■ ir 'tCLli.r |1i-:i35:f. rp:m I'hnlii. ■* | : . i mp 

I'llOUktFApliLT, I Jinff IlliniJ -L’llf 
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'■£UCtHi6FtiIi BriJne'"— Mp mill nrdtT 
Ivxik Edit I Hi.nL JAM Til hJjldlC rlt'i tilt 

l*W miv 4 b «» ri !■—>:; illlniu at mtoEi ■hv.li! 

I't Mid III). imkjIIh uIAKk . tin lili: ri IbdiliL 

I'j liv Lhost whu - : • - i its ItiirfalrM! 

TVrlla mu ulJ I vilil hiikc 11 Id jAUi 
idVMEirnfn Id lt]l LhtA, r:j nrnflt i_'.l MIL 
bank. Lit lb rallying' ;. l j r-jrEYilurx mil bcK-bH 
■ t ihc rlehE ngu. f Itij I miiJ van 1 X'H- 
HiImiIjI Itill Jjrxlkn pHrmt Wrljigfibgr, 

Kfrrt.h»iEslfrn Ehjllllnt. Lhli’Bgp. 



JiUHAli r dfuluind irtc. All |irl =■■ < 
hi Fiji |l£t r 40^ jut JiUL. Fulfil di 
IBnif EHiC¥. ft'nrk pin rjr IffiL 10 ™«.rl' 
rantiluiiifl. Jii.vJ-ltc!!, ]j iti', Iclurs Tiiia- 
ter. Clik**ft- 



F’T.iJi.l' l itjiEir'iif nn IL; pkiilriilLii 
flad iimplg rttn 2 Jr«r, ic. Lift t'uin Os,. 
&e. LgwK _ 

YVAyr |I •vtri’iiL taUtJjttiipupjfc* ItUluF 
ILtir- fnr Ymk I'JlIin'i iihiii |n ml :il 1 1 ' - 
itfr 'Tamm FAr mil." 



U-E miir Linrpi niBP.'jridlurt'r. jppaLnL yn.r 
arai LpEIIEi. LtluL ilkili-i Tin iktI n[ p:j- 

■ "ii .iihv 84nJ rml? lar inmclti ai:-J 

f'lll lUlTUElLtU. fLuk i: O a.. Lid Jii.rlli 
U jfL, I^Lai ]|L« hii 



7-IAKK HaIt ilMUpl 1 Li L Mull BLUil- 

nw— apeuA 4 ".HLlroi H»l«man' r trUrr^ 
<*h l>« Hiine In limrt (|B+ Mild Hit pnv 
ilhUlcLff urn imilEiiLiAd. T5 ul ilce't Ir.rnE 
ptUfi 1 In th< Util PuFinta tjMJL jail 
m»ri '"EiEWMiT" ri'i Tlia !RAAa£Ar llifului 
illELi Jim 111 I.. nimbi fnr jpniff|f — i.inl ■ 

mu mil io the belt niAiify making prepa ■ 1 - 
iltni ion rnrrli d::h eIiae wtl.i g»t - it* 
nirnKT. I'j-ir iwpy tram wipe iIikitI 
Rtnd [On Tat lira Ii- lriiL jiubtr-rlptLoa. 

finonltr Mij.]bln. , I S^rllnivilrri lEuIJiling, 

ChlafD. 



itnlf Itiriiliit. £ unriUu,. 
IkgHilna, E'liL-«i?. 






JiriiBfiCB : ijztrl. no H nr: e nni:>. 

TlktlSUiA#, J[il., klld TfrtlVf *" c If i" n 
ini.1L irrdtr pnociUkinL h- xnu ein Tint 
inur nimr in; frt* r -i lihirpt FrnietEcd 
mtrcIlinriLfu, fiiuruipui IDlL^fL fff«l It? 
mIIIiik sliii. Ei ihd ]n» irltl llii; Lhlj 

rflif 1 . 1 * 7 ^ii|iiiP|ILflr 

FUR EUJt— EilKtrL: UcTiL' mi(l li t I'Ll lit 



WE slJTt Tan in butinru, fiir'.lf; I. 

iTtrVljiLiii'; Jiitb JH.il IT PI-., tst IP 14 

ii i-ukiv iiutcjbiiir pur UrlBt-nil ~'Xtrt *■, 
Ifni Htfclilijr iAr-\y jthi T'tpc-ivni CrLtpi. 
FUEnrlfk 1 ' In 1 :! if in mini!! rrHini ni'imJii: 
I ■ 1 1 1 1 e ■ r I mi|YIt Uminit 'rnwklrt fkw. 1 

KnkTiinit I'd., knit tkrkinpi. I. 



3d CiiMtC 3>»t tar*, up" 1 , dimilra. Lfc. 
.limi KoiiU, ID? r-iii7U! . I BL , M ILfi i|kiu, 
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;-i\ r i-.-.-: i,r I- , ;.ii:iii:.l C'iniL fur ' 2 Z-: III 
win. Hra St. rarap-n], -t'. a. 



UaLinri- iLwki jnd sLirlfl prnnrnb-it 
Aliil unJcr nr Lu-i.1 if. il:-rrt; Iran 'jnnk 
In Irtlu IflW; wnif ttif Ll tirilnY*. Wll|3nrn 
Hindi, nt'l yfrlfii Art. , Jtratv CLlj, ditur 
/truly 



YVC will an kli nr tsnij hnni nut 
fnreir ■ i.-oinU in iQlrJna TnnQlm 
Fan Curd Eirh.iiiEi. LIl-l Ldi iHlS- cir- 
E JU Alt. , Qlbf igli, II], 

ART pnEhti TuLTrL’t. wlc-lurufU i.rut£«n 
In fmLuiiif, I5r; Ein, Uc. CpSIhn, AM 

HjtIt. IjiiiIhIIJp. Kr. 

MIljtiihtIlaVhb Att'M'i AJDdBli, Art 
-tlfnil. 3 fPT J5i. Him ilEl Fliclnnu Jlrn 
ilit Sdn udir. Rnj-±1 An. Ca, F t>tpt. Jr., 



YUI' tin. ::. i lu *1 ’ ilaHy :«tniliis :.:krr 

1o t^JnL rijuh uh! tvtprlj In x|iLn lIkil 

UtmrtuiHla apufirl^iiLty in xaur <amaiunh3: 
hIiiit-e, Hill : jciv liLN Il jIuEh f\xin, Lktpl. 



I lx! n Allrrcr Kiptir. b-llf ( I ?. v : hup 
tlAif Itamu nL dEn, tin nutlEil: wt itiJp 
■mrl jnu mBkliru i.ni: ilKurl: J mlrrHM 

Frfiirh niflliKl. I'rr.j prcfiwriup W. ] L . 
I.ihtj, Pro., hr h-i ri.Li.nu Asa., BrnnklTn, 
»vr Yor*. 



lOu CiTine. lop. Flaw Eft hirduiiT, 

Mil J Edttr fiTdi. Alllr ]3 i|m_:l.:I, IJeuI. 



X._ >PHrtflEf r r j 



JYrtN'T bll'.'K fit linEtt. biJT A bC 5 M 

I'UiLBetk uni :* liirbjwudiiLi I’lntrLcnliri 

Trlu ]L. * ], I'p. Jjf Sim diiTlrr.il 



l.lliWl*. A~fli. 



11 A WEEK allt ll m pill ta n III 
iiiniiE^-BiLtlnK mill anlnr hiii-iiiL-n— wIiT. 
El* brrt ll»» — in Mi*rii iimi. r.i^-.ruiHi- 
r rr I . Cnmniiip, 3064 llilnmn'! A ■ r . 

CTdtign. 



tSiidLEAHE Tai'T jjniintv:' Tit mr ■" 

ranliliiH »iiaILi. ArlLiir r AH 

lLi«m fi. JL^ h'-nilh U lUH* 6=is»rt, fill 



A-TiT nun tun fix-rL PfalliitAe hmiiitoi 
'ii lih rjUTi cn>tn r ^.ikli:u ind InsinlLinf 
Mic f|rr;r-ji--E. mnl irKipt -frtli-lHnL m-LT aiirm-. 
Ear nitianmlillti. ini Ennlf LvMCi. iftnd 
_h ii I if dnlLir I ■ I L- L MbmpiY ■ till li.j will 
~ : 4ll V-'.V; iili'i j-tjiiI j .1 ! fiiLj . iip.EI url limx 

NnrLlitTi tiilica'aibrlfg, T;u-1E4 Hi ikri itmn 
Et|_, Cth tfn, 



JEW*— IWtHt ftrli l„ 
]'l Fet 33t. Ctrtli 
: L . H'hltAKn 
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ttf-lfi fj 1 ■ 1 1 n ■■: ?■;.'!] I! T' n|rt‘i-"?il hiipJnnu l 

PHVfl* dreT M.dOd L tOLT. ■l.l'IirchSIJW 3 ll- 
sdldaiieal tnf.- Ituj ill ITlIJrfp nr #rLehM. 

Tfag mil-in, 

■L'IIE 3 LE | -. : l l i !■> anp.lyHm~ rKi^j rvln-F., pifvfl- 
mim «L'lienj|i:vi] LilflriLw. 

Tatniott. !«?#>, _ 

i ; i.Aii.i NTKi-i i MUh ■ etfiIf ijitfUtgiur rS 
ulib II mnnMib Tyi<,'-.- ri-isnr lijiiiiw. 

Mo. lL fleovlM, OiiHHnill. Wit, 

BLUXIEflarni. s: id ortn Lm-flnos*. P*TF 

MijIiih fat- JiLMip. Cetitju Li. JLLIctp. 
3 Lmnil llrrva. *< J 

iVLTEivrs Tririi ‘vt'enUli. I'n-Hir »™i 
aslik-t rift. EY-ed start urn r tVJeiil .-Hu rants', 

rt. I.- 

“"""RIvTH Ln sKaTE; jane butdin-** under Arb- 
imi |irm, TckI aiiiiLI. Si* FTLMhtoe ur. 
^IW'VJrl'TT ES-rmfl Inim cnr|M*l[ lUlil?- 
PD tumlrrfu xnjnr^wc^. j.iiti ik! Bunin 

tree. Fouiiime'Ltrn Hoaurlitai £ Invsslmrnt 
' WMfc-i- link mi 3 . I'ht-tnli. Arlsor-p 
I'l'jilVIl 1 .,^ I : i r ■ ■ S ■ I to- i'.|Mil iJitlii, 

HL foe man ■ ■ r. ■ 1 1 ■ r I ■ ■ H Tnl||,|.. i I • : 1 1 s.'7 1 1 1 il 1 1 , 

Hint rtifcnlei] prodnrti. Ucrtnuntnl aerl"! 

nlMlfn nbLiInCil. 14 fnit aeperleact-, 

[‘hlVtoaiir iPr el*™*!, H, Mrefle JlMtipinj, 

gAeMnatog. IT f. 

AN lull J|LJl:iI ikIpiiii i: i> tint ILOO 

mwohily eorrewundJiiE for *resri|i»ptnk ^Cn 
i riir.'i — hid. Stud Tar p^rLInalura. Ires" 

Jtolid.knL r. TM Urf-knarl. & V. 

kTaH'I' a .mirror fnctorr' u'e iopcIi >mi 
trim jmi! lot brlnai p-mipLa Iwsm. *15 
la fS* il.Lls- nltilV. Jl'ljl: nCs-l i flebOOL 
frrani-ivirfcllr-. IthI. 

MATHK' Mln-wriB. IL KI Ft fd priiimil, ^ 
Jb. 123 . 0 * 0 . TYtldP, CjjUH-rj H.;nnl*iMi hflir- 

lMflgl.li. T.'a 

I MAt'K f.Hi,IIM In Ai r S'. jIm ■; j . 1 1 i 
• ■■mil il i si jf nrHli-r huil^vu; I . i sj .%■ i vsilsi II. 

FAnil fnr fret to»kJel. Telb lib" 1 . H«- 

rnffr. Jflfi fMH"fcpiiri, -L. T. _ 

WB <iin Til, L In ■ ivritiBiircvl bwlliMb 



'/.Si;- lit aiHl run: nil Oli-rVLhbit W* Ini' s' 
3 -y ifIIiiie r l:i : n ■ml Mtasufeiililp lead., 
or* In id* Mall fjnlrr In lan-p l]ir t*i> 



rtrr ta* 

ho Mill OnJ»r Pina I* a , 
dale* liiHT. FTo OlTirmlT.J. iSmnLi i-xf- 

iifli. Lirjp- Eta Hi*. Howe lime mitj tii- 

quifad. Ifarsiori] IMljtinre WrlKf ■UiiImJ' 

lor I'nijibs IlIiK-iI I plAClb. POmILItO r>n^( .l-«L 

■unrn b .' :il • mi ill •: J. H. I ' c .3 J,L- Mfd. I>. , 

nil rwist IWt. 1[I|J||£*|| Bt.. IS-.iTal:--. 

Ne-J Tort. 

t r. 1 1 r -end. lime to build pr ■ [llf| U 
ordi-r li.nlnn* «f prar m. bvp bib >pu 
p'lirl Fnr \ hi: J Is- 111 ptotlv IT oppw- 
i MnlllM. E'l-rl Iruluri rm M ul'JiiJ Cipiiia* 
rnr II |r -. lac ln-iiBe. Miiir^iii, \. V. 

M.Mi 11 jpueudC Independent lor hto 
rUktlnn I ;L:nri:p. l;.-...il.'.-i Hull' t up 1 1 1 1 
■ nil 'ppro FiiTdt on Ijr H'oceli J'l :i Ll> 



TLrIU* Si WO ]IH. to the li re. 



[Uiti 



lull free arril Irir *IL y^i nls*. T Vi-i n 
loot W 



T. II. autlott, 

lLIIh, Is;.' 



SliemiOiKl Aton LmiH- 



|.|J' K li.'.TJ:. Hriii:-> b'l rhiLuii llieLilne*. 
TjeL lYem d.'ltir iwnr.ln. Inr fml. The 
left Si-lle-T Fit Clrar*. ■ml rainLliT. J L. 
Flii.h, toll] -nerminlijirn Ad . FhltnliL- 

thl*. Pb. 

MaTI, QtiLtf UueLneie, t inn sail fTtR 

iTTFFl.mmt Mill It-:.L1[|| nlid tH.liX.jn, 

1 *. yeunispm. w^niAinn, III. 

irrtVi; JT.II 4 m nr h ■ 1 1 Lr i I Oesjtfr. lijf. 
■-■.-I' V. i.invl„ l| ' r-1 I nrili'r irflrU-? 

IF pp, [lien* It IhiauRh mu null *<*rt in 
l 1 jfIIii'-f Hi Lb Ll r ‘limn- imi linsr: Itanfc 
Fnv. tijtiileo*. Ifi trllL? Bincli. il ilria". 

Ifi 1 1 t:n :is I ULNL'K pint (ml'orir Mlili-L. ly 
■tlilned In the OlpniiFpeinrlruc ALtIL finfar 
hnrtne**, 1 Fumls'-i 1 rsii-lnp. b£iimF«.r- 
inihif rra/rtiiei. < ml Tuile- Srnei^ In ill 
Hiipl fltild iinilc-r pcadika ^iipirpnlet: IB 
Hin' iirloUr*! i-i| A-iii-s it. Fli-iltl'ML Alid 
I in I i-i il i niF-ii L i.i T IiinmilaK mid FtmiM m, - 
r r 1 1 1 1 , - 1 * : poi nT :.i..n': f:ii-:n ’ ill” tii“I — ill I .l.’.i' I'lil. 
cT *rpp1e matorfeilp. tt-r.. a ipr-dk-lijr- Bboh- 
lel. F-niiuln JJpl. ard Valuable, Infarnip- 
Ilini Fiee. M'. L, Cimini: Ilf*. Fh. It. 1 ST 
MPlirti : i i Si., SSs.-PrllMr, M T. 

STdP .InirtF Ini me idtrL imi to a li"me 
huiLne** fhal uJU i-rl npr [«.i nmner ertar 
■ I a v . Ki-wiloTieft nnnwep'"ry -n re time. 

Ho eiriiiiKliix I rnihlsL emyililnp xml 

so i in ..ill- i ■ .Ti-tti. Ho 111] Fur in i-iFsL Vssi'ir- 

hliF. tinp. L'. II.. pt~ pli j*. KiL. 

MJtl.bL .1 nin L iral Imi — i'linrreiH I jjw for, 
]1, P". nil. I F" si.ilr-r ,-lir.i-. ICpIie mnnrrj 
mr.l|j. i'. }v l.eyal Ctchti I! t . tV.jj.V 

hmtm. P c, Rtg i ,-i ' .j 
ruJ.r.lliT ^anrr *a * pj«. eJmpk, q* 

fain. f:r, r ,-n [l.lltl I n F“,,*r- i ,i J-,;. 

LliLWIi -i --ill-. Mu rnPlMl leitiilirrd. 

FlmrllTV" [ "siHlir I l"ollrriLnt ^ fri 

b'miiiajl I 'n: in-. iii Aerto-. |Jini iSIteer. 

b«prk. P>hfa. 



I ti'iLL p-iirt t.,u eomln* XE -tally tt 

home 111 if, i - il limit .ilhrrhcl udewifa: lid 

«ple*l!; tdinl For fra liweniriirp hnokH, 
plijiir iiIpm* el mwrpiiivn. y, T- He-d- 
mirtrl, |beri|, MO. llgplcpi. Mas *. 

HAt'u j-.-u nnythlur to udreeilrel Plnr 
’MIC Lie ilk -rib. Mm Lit pleiie >:UC:li-i:ig 
niedLunii, n ir ■ , rimilpi |im. ri* • nr d>*to, 
ele. 4 IC 1 tor lOn. IVniiTi ,*: [ | ■, ri. Ifalder 
inw, i 'iirrrpimn.lenet Insert. TVenebarn 
■LitTErt IjI .ikii.t. ITS Krtnklbn JSId?. . 
itilr.iEi'. 

Patents ureu — i C imhi-t. bio 

f: W|., Viihli'ui-V. It C. ' 

i'A-TK VT.iisr.n l.lfll WV,IM-Stml far 

Tree ihfsKp, Ulrhinl B, Ekaen. 3 F Oven 

DMfc. EViPhlMMl. D. C. 

FK LI., puir Fcuajulesy Uilp, nl-iiis, JiTfH 
kilim Il'iiU I it i=i* 1 1 . i 1 ; t.-f ni.ikr- $1 .l>H'J 

In dills. liHlsvrlisF iiisOm r 17 Fl amps. 

lllfbrKalLih SjF>-e nl , rT] i Itirlill?, fphl"- 

AGENTS WANT E D 

hkT Ln Eihunni 9 su.Il jrsl miike 110 l 

■ ill, lOlJlid il mu- ripTL-MCHtLI imi In yeU* 

tciirn. TAVir i lie- p*»lte-i| »*lt Tor^r Inu-n 
■tot hit — mi, in j-pur exiet meiPiTire. 
fr-WL 3 MUF [llOLO* *f <lHh Ud dtlTledL II 
I n.‘l Mtk lull * ddUtr. Mian 111! 
:i : 1 a.*- rJ:.sv.bn[ mi MU — ILklnE order* tor 
'.'IrkP.iiL M. .It* k Mi- is- si* sujIm. deshrarod 

UKm DiU (<T tT.Htl Ami U||. VCm an' 

: II. — h 1 - i ft -mum III a-rnl utiLil .1 

repteneniHi li* bn everg- I n-x n. mnke 

[irbc-r* m low— jqnr UTOB** H lllt-rTenn- 
niimiilai Ipitm *0 liberal — ihat oe ean h- 
[*>■ hi i.h>“-* erij to * leLler. Mn nidiiey it 
(■■mr rler.it nnubrnl. Wp vsjt,* ynur hpnio 
rime- imi tuui mimey. U't bark ycia u-iih 
,- r . 1 1 - . :i. - !■ a--li V 1 ,1 1 r.i ri-li 'is-a.ir V' 7 1 
(He ItlE CutHt Free. lit, jen rf*nt the 
kkrlurifr iiaiq In yviir luvnf TlieiL 

well* I'llllrk pml art llir wlmle imotoHlIhm, 
bntol and ererrllilna — ibuhiltly Tree-. CTil- 
cian bVKirn in M- (».. £U JavlMii Si., 

Chluuio. 

YV,L_Vn:il on* cuikI h.Iii III OPm-Il I 4 WD 
to iakr nrden tnr rm c, 1 .- i nliirii ^; ih.ih- 
iiflJ] MlTlVi; shit fcdw |,r!ir, ; nrilpr* i-om* 
I1I4I1 eUins: lirnnamFiil bailiiRn; |lrp 

prnili*, lie, n iLaj i**l up-; pp mio>rv nr m- 
rer*tn« needed. Ufa ililp on LptruraL ta- 
prr-us rtenLlil. pad *ua plhIsmt IH-I-Fn.e lie. 
ELTIlp Fit Flcr ia.Hlplr u u Ell r .mud Liiildu 

lik-t rm a 1 1 il r-.r y.iru- rer, in Tma>r- 

iupt I'r-. , n*i«i. T3.-1. ri.i.-ijn 

mu njiuri^T orMih yjni T ,vj. Kli 

fi-r.to .sip MjnurLctiirlna Co. r Jersey CTij 1 . 

H' ii.-i -.-v • 

SLPLll.ld* EL i 1 1 ■ d cV^-hVuTbsI [rt jimr 
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to 'ber-|. riirtlf )t lillrrlne tdfe-r s-rta 
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SrAdilcd. FoaLILciis securr-i: wilif.irten 

Raar nni 1 Lit : rbLlJCd fetal. >" 1.1 11,11] bChOOl 

■ if I iiiElnna jiif, SLID TV. TLll, L AI.rfUlEd. 



I’A.slt Tot ShroenibtLon. sanies, foml.n. 
And Ldeu. Steady, wofli eUe time im*J- 
IW!S, InelmellfC lamilrl Tut rriAuiu. Ib- 
fniibi1k.es Entem. 8fU. Manilla. flUil*. 



L L K L*l f 



JLDJTfflTABI.E: BueSll. YlTIle MuhlV rirw 
And alinpii UbkLK Chb te*l tau.lt kr.iun 
iii-i nflrri iilu yuudLi far ilclii moil. Wrltb 
f or booklrt. A- S- V. go-. Tre'd, Ind. 

IP Toil wild the ke*1 Infonnifina Art 
miuliL ■ ml eohceoio OOllAtninSf-n- FqlKTltw 
fur CiMittLSC-LtetlietA AST. If>'1lim •■enil-.i 
sr,1 nm-T-lH, 1 1 11 [: ll L] V . k Ti'iT- I i- CUfOT. |0 

e-nta Yearly lAilwerlpi Ion, sL.TO. Don- 
erele.CrmrnL Ase. 13 b SuwNrry DHp, He- 
Uulr, ’ddch. 



CfVX'imTrrK Jfnlldlna Wee* IfichLr*! 
And LL-.-iil*, Fnre clIuOilue. i SIlTTfl 

Be.. EC, Jjuble. Ifo. 




MOTION jllEE'IELl 
31 b LIm III. W'B 1 



aEKEEB I d i IJLbDfnplilr iiim.Ii-Ih- 
SlPinmlilp. mil . i-ehUr,. LJ-- I'Utfll? 'I m 
Tr.r-na ilfim inrtiinr. iri nlfu Ifioaniph 
nnj .‘jiMni.i giw dill Incbk Ali Ewrtr 
■ ■r i|ii-jl- mntliiiifB ■ut' ’liftHh nndi mimliwM 
Ed torrwpE.Ti! I n Tirlni ■' k«sr* «f nimH. 
] b [Vii i-J'-li. II) «*!, PMinftkl nr Wi :i T, 
J'. 'O [dllflHI. Pi'iAiliE ILItt-liBlili-* JlPi'IC 
JiCfil., !!& W. TCtalilHfTEtt 3 t L lj M i" I | j .> 



h’i-ji v UproebEii. si. i'iii..:. 
; : . 1 1 v N-fe. W. A- dtilm FiiiiIi- 
iip I , 4 ^li h*:iK->- 



fyit jjab * — +.1 i*_ Aslaa ruHliie: SG Hn- 
i*rjirl>B mrir chnupETj ilJinr ■■.uriT, bii-ict 
Hunk,. r?rrilcfliiE iiiflc, J.’iOh lln., uarm. 
Hr-llL’L iltVHur r-J (L., l i III, SriUvrJ lull.; 
■II, RM«I “» 'l**r ft (Tfrrif^ HHTBTd, 



SWASCJFACTCilSIXIJ iwlKtra rrfiklne 

tPIllEniFTTf. nf CJiEj- M. VCfLlI bluli'L 

Halt MjmJiIhm, dealers 3 " -.IIplhi-w nt -* 
j. ■.■■.Il-<w ill lli A-l i?ihii 3 IUihi, Jnr rpB- 
rfMbl* MlTyr lorril^l K-rHIrF-.. Ubi ImkiJL 

1 1> Itiuml Hi.. Xr-rarh. X. -I 



HAXlTlJlF Mjcj.m U-iHL,rj. j Lp., 1R; 
Jl] li|i. r lull : j* Lp. , itUf. HjtUditlail 

0ii:irjii[Fnl Mulish Bull Mll'IiLuhI i-Jp/Lfili 
. E iOniC -Iir Fair, ILIili.iriLi Liu 3 iiq TViirkt, 



Ji L- ■ ■ ■ 1 1 ■ ■ If i -7 . W: % 



mil Sl 3 * — ¥ t]i niylLTp 3 i'(Ulli R Jim 
(IIdtI eurrari. "'IN ckI»ii rcr *]Mrr 
h.'HT’L E. St. FHHUtli. IT'Irl’j ( |;y. li, 



Smj]| r-lfcrrlc main. 



IKiE lalha Hi- im.i.i, t~ l«il fliri-* 
Mini. Knr li H«*. La.. 23 W LUlreriU r. 
KL LxjI- VUim. 



FIJK iplv — linn n. W. gn|hif and 

ainanin. ] B Tplt: ana lira ?■*: plhiirr. Sd 
In. flat J. Adimi. ft flwlh SL. 

Yuri;. 

"ftm E*iSr (Khp Bit ImrkcpoUCd 1 Iff Lli'il 

Al. in - ki+.LIiim Fhili.v; LiTH u,dii TV. IS 
OunnMb. TrrntKi. U>. 



US 



I 1 1 >| Hill- ,.r i JLTi ' :i£'.'. ID ll-il HLilibry 



Jim t-IIC!-? 3 O, L ill I P 1 1 If I' I H II TH I L ... 

Et-blE- C‘T irll] .‘I. I.lIlKr lH.lt 'in', r. 

^Urrin Krr.ltrirhF, sjl; S«ts TatlAli 

trr«:. ]-h.i . i- Im.ki, L i. 



I 3 >l[ -I f — |I f'i ! _ r imiiI IL^rlhfl I "I? 
EUra Mh-Ii-.uif. (tr* >ili«'ai mvihlM,. luA 
4 'hJI. rvliJi.1 iIctj, i Irisen^jlk-, 13 . 



MACH In E fi Y . T»L 8 , BUTfl-IE* 



b'llH tlHli! — Tim Aim r>:l.ii -■3nu--1LLI| Mi- 

chiinrj' Hj.i, * jnct wittr luriiin^". «m 
rrlEh illii 0110 irkll-ml. tilt Iriill «i|bt. 
AiI.Ikh F. 11 L, SilD IV.kOIjhii An. r 
H\hJ E^J hi -V 111. 



1 ;aNQI.IXK. laiflzAi: Snw I lJLIImIlI. 

(1 lib, Xw Jfi hP. itn H lip. I livi|i. 
I illLTfelllFEll. ItpBl ilTllllllDbJlH Liltl 

liTJll^ill. hVlI.fTlWl. IiV.'.n. 



L- Ml. HJU. UJTlIlt ca 
Oeuil |-|jl i J LliiiL. i hdU- 11 3 . ilSu cl. 



J'ATh.A'JH ISrilm tlrr.ll.ll. tT-Hir Mill 
iiKJ.il* !n*. Vt i;.:- In :-ii.-i:.. l r Blmt AUpnii.f, 
ivnihliiElan. 1 *. 



fl* IE- J', FlPttfbixnk tolbr. Sfffm 
y**ri wd| shiI cwlJtlnn. ivj* lnnjctrl 
i ml Jn’pr.Tf’J bj lEinEiaiJ El i! jIil-L, huE- 
? il.r t L-'iit-r, la. 



JIUlLHfj l 7 LlB Or lit - .'MM Mllf 111 . 

LE 4 Ibjhr ■ I V 1 1 ■. M i -■ . buILeIiIm Tit i i I ■ - kv I i i I i ■ ■ i i 

ITS-Iil wihr; M 1 1 i-j l: - SI 17 .Sl.li 

linruh, I'i, 



fMtl SBjr -ihijB I mu iilmirr, n:ia ilnll 
pnvi la'. I. IVrrrS !. Iltrlirrlm. y. 



Il l: arti In Cli;.| . jj !i--h I II li:I iir_i* n.- I i.t 
■!;.'rl saLi.-i FlLiB^n, I’m)) limn, bfhfBriaiE 
Jil ii-||Li.M, Tlriitn' tpi*. JJIW. El«. .llr^t 
rli-w BPOilS i: rrunnililp prlrri. Matin 
ICuliLita ± TtuL Wtril, EJulTllD. Pi V. 



Mll. 1 T Sirup UibL "nzuotk JilrB lit >.mr 
l:ri-l liprBiinji jmj iluiiirvl Jrktiin|i 1L 

Mawrlmw ind ™*dhknt iJhw will fcflu ami. 
iirtp nid i line. S. SEu>i- -ir. . riarmin- 
E.v'Ti. L'f.lLgdrli-li-i. Pa. 



ciiiJiiE{. IS iii'ii iii icrllriE 
KBiniii:^. *lr-«'tikiJ. fT. Ttirat horit nia- 
riiid n-mr-Lv.'Id'l. in pid,: rlriTlraii in- 
L-IndoJ: viidhaPir Jar ittnip 

SEtiMiri.il iirirj Cft., E-s; west tiiiJs l-k . 
i LiKbiiiLlJ. OfeLd. 



MILE" Sill* — l 3 n"Ml!H’ ISI).I|M, a"lr.»ah|ltt.. 

m»r|T* EM. | sj(j, ,il(0 BRIflnEi. S« ■ 

■ i.'l tiinil inti. I ibtn En cxoIiiiiee Eml f r 
mIp. ApssJr ‘-'1:1. rtinipi IS. W. HSahiril- 
»i. XU :■!. Pnnlj. Ill 



Si'lE hal«—l.n«I^B Juha. >ulra* pJt Jn. 

ill-. 31 La. L«ift£ii mnart Caii.platd 

Ujlb lull |H L-liEnpF i^rtn I :■ mmL .i'll hied 
1 In i .ill J In 3.1 m. ; iirliv ■ M i Ip |3l.:SlJ. 
A'l Ii.'jj J.. K. [Irj xnu it Jjtni, A II. -in 



M'l . AM InUl ■' iiiiinn*. rmpleif | 

harw tovsar, si'" ih«=- p El- liiili^ L.. 
J'.-ia: ISu.liir 4 ■mii|ib,ii> 313 La iribrp HI. , 
UiliM Q. 

I'tHft rii- RtbulEL: Tliimillhi. j,.:..- 

TPL1)C , J.I H I Cbrlbw riiidliiaa, SiiJLiri, PMIPJpi. 
liLuCfti., hidrUhi IlkiU, itlukl. pd-A dJIJb, 
limI c-mitmL mi li: Miry, jl -..i-biIm iniiiv- 
CdS Ui bbuy™- TTJMr H+X.1IT- TKO- lEnniilf jr»- 
thJnirr (.it, ITH I'pmara Si, Cliialnrutl. 



HJUJ'I JS m ■ rtj ■ j. I n| I Lacnilpinp ir.islnl ; 
jrnil iMBab- ^L|ii|i.n. If* E. ruri jnccs. 

niidiA. 



L: I : 1 1 31 k- In r Ipruklii "ISnrr I r IL mi mjel 
lull ill SdialtTW llMJI-ri,- -in . 3 ntrfW.li- 
Miliclan in U-Si Ik- am. Sit S'lirmT St. a 
Xrw Volt. 



3 .VJ 1 EH r:r putp— Knr fed TO >n 3 |r fniBt| 
hllirp urlEf EEmjIfa brrxl M.ii-li|iif T=ri L til.. 

Jifpl. L, SwKb Itfml Tnd. 



H A 3 fU FACrUFtiJte MACHInERV 



IiIIIH, nimlMli, pLli: i|iImr a ■ -I -|prr 111 null 

aitB-lw mid* : untk'fJce^a Lnnntiaiii 

mM aut. Lair r on sr.d :-iclk:lcit i'.iT- 
'MrriT. L. i r : Aliarncvs £ur- 

li.'-linl. St’rilr hiir iW raEllnilrii .1- -3 rrrp 

Milidf* 1 . Ifltil XPTELtT (ID., H)*L-ii 3 UltTfl 

St.. Be. Umb r Via. 



[ Vi Ja-'I'CI '.V> iklLlfiiLi, nuEirliKl 3:,J 
Wnnafjctiir«j. A]3C1 blth Hrii|Pi rampMld 
niU dlt vTTt irJlSi inn irTarrnwH. f. i'. 

jl™il cue- r..ML -eh.. mkiBOL in. 



r;lT:.[‘ imir vr.'„ liliM- at aiur n'liits. 
Th ■ ' ■ I>r:iii -j. pur -Imi|m mi ir|iil|irni 
■■tUi inatlltfL ranlilniMT. w« (oic'ay 

nrtttlaa] ui'.Ti. if miTi itin icitnrlctK-p. 

Wp liiiki liLJE (OB Loala rue rvrr y i>b. VTn 
MLUni jniur iibIIuIjh pm— liEtj- i lim Jilt tr 
muiplBlBrl, when ypejurpj pil l.i, 1 h'u ilmi't 

niiimrtctiird ar IniLtil* yaur aix-M. w» 

LTB Him ajknUfirEUti* tin- lb ■UlAUEi.'llTIKE, 

SVrlL* I.hIeiv 1 -kaH-k-il lln ir A 5 Ju ■ 

rfclna ltiirln, Nnrlh 3 ~hlratv. XIL 



"X TB1.IW ^arklna 1 Tiw>bl« nf «ny dt- 
frrtbelari. u 2 #> laab. ilw. EHiiMli-ttfn 

■ ■■:■.- Ip tiriil e|wi ill :: li-litriEEV. Ml-mJ U*- 
i Erl .'. J 1 1 1 -v mil^li pm IkJt I l'ir ilu. Bt-lpJ 

:.,r apLiSatup . ■{ miKlrJ aiipiilbn. TSr 
ld™.t Ma'kl Wirk 3 . Site IMotce- Arr. CW- 
riili,. Til 



JNVFTVmJtB. MV minuflrrutn UhiI 

Ipprlilllti el bIS ijipiJi, Eu critpl ; llPinL 
■ a|i: 1 |ipmil ; Vrwrwt lw I rfcw . 1 - rlis-L 

simplu dta Eir j™ f'lirmir and trrl. n- 
twrt. adrlb £ i hi', ib S’aal-r oCTr. On. JViu. 
E 3 . C’lne’InrjES, l>. 



I K H iMi.la, jiSCLrf Ilf. lUmlPll, TDiTm- 

fae-iura rnwhSiipa ihil Brtle-JEri lo 

(VTdrr. rn^mllrvM lire r-Ti-rawa , !"lil UIbE- 
ii iIiIm. riiTrlnii'! 1 . niiia. 



W.tXTEJO Uailt EFlkUbi io :. iTiuricl or.-. 
IL M. JlBVW. UiirdlpjiM, lVILnrOr. 



J'.tlTTINTH Ite-hir PTailUi. Fraar *b.| 
ldr|Mf |rrt lVBrlilKTTyjufi, ItLEilE. ALiamfT. 
tVMhirottu. It C. 



'.L'.tMn-: I ■, mrilSiiiii n.-laliL uji-Jtili:Crp Ld 
ir ■ r.:iriMl-Lrr -.-. .- -e- :reji-!, - .r-.-lil - ■ u-li! - -i r 

iuiin r rilrirB nark. J. T. ^rh.i#Er MM- 
Ft. noctuKiT, K T, 



1.1311 n:ij iHllini, I'.s l llll'.-llBIll - I tx- 
Wrt. F yftri Fi fw r I ltm r. Itrrrrinf*. 

l'..rrC43»ri.|ETl7E' K'lSrlttlJ LoniH Jlarhlll* 
»'«>*. Imu. Iptti. 



T7< VE.vrr0XB- ■KrK L :l3id nrd rapinurpi-- 
TUEad. ntfErt-nEE-: Yumt riTiStr. F. E-L. 

S'IMlhJI Midblhd Odu, UdULE. T(IIL 



IJtOX JfDEf ind rlumlnum l-i’H»k’- 
Und iptdtUldi. ['inKnv Euaiklf. &>M--i.- 
Illp. plitlnf Mini JEMIllJlIfi. Jiarth Clih 
etpa TaaL VVarVi. S 1 1 n rhEatii], Ol. 



M ELM A N EC* L ENC 1 HEEHE 



ii.u'll I N i; u.-liTlhk:. JijraiicpN' Idiu 
i!p rrrluTml, W.jm f Lj ij JlPilTliidi. bLr.rli Mil-*/ 
il.-elRi.i-il rn rriirw. I "ary E- , 3 !>rill_ M..- 

rhJFiiaL Enflnnr. 1143 L I’niij I'ibi;.. t'lis- 

L'.age.. 



FLmLjI & FEED KILLING KACHINEBf 



‘JTJJ.TAr. blimlnB I" arrumL- lidml: At- 
t'.rh :n mUlEL burr niiiir. rrupher^ earn 
pJrclicM, brill ilUHtTV. 'b:d [iillirtim. fnii- 
Jlpn, n’-lr, ilaiibla. dlnelp. IE (ind $-DP.|J 
Tilfli r ■■ III »r MUlL lltti Ltlrr-f. revrlrlr.1 
“UP nlm- 3 , n-iMifEN. HE. Wrl I* fljr de- 

-i I « Inn PII. I piJrta flirraur. Wi3l.Jr.iQ Je 
La... F. &. Jh.n ESS. VCMQ.JT, K 
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BOATS AND LAUNCHES 



MuJuIu'RaET FnfTTlr^Hi A EBE- 
Luye Iswh I 2 i]“r Hi, 5 UI 1 Utdnra e^T no- 
tor biuLluiJj kiln'll:! tnnu. HOVT ED DTW" 
■. L'li- enylun tEoublm Frlue II, pnirpild. 
E':- d 11JL.1 .il-.il. j. .1: :■ il>.nu iJEfL. CIlLnif ■.. 

CHaTeT of f. modern, etdbntilnB l»tl 
tiinwim: ipj nttr.hsc «nr ”'U pjrs. Six* 
:«a InebEM. £*rJiircri cm jinn paper.. 

JlkMV.it eliUjj Lint dltekiMLLf dll Ik III., 
[urlur. .‘ill 1 MimI ip a tube for - . H-- PapulLr 
Mnii..n::F Eliuu My.-|iI., !.LK V. . iYulilnir- 

WH SL. I 3 |lcfiv. 



WANTED 



WANTKrh — Mpiuifj^ujer ED cciLnuf AJLiirc- 
■■li IMron'h rtmitrtlhlu -lr!| i uml rmrliiiiaci. 
>'i r rill l In ■ iqrtlriils iv wr|le i . 1 . Ill v 
Hi m .1 . I'-I i mm ! ■ ^1.. I • . • y.-n- g J 

'.V.lMEJl EpoflAlhOttm JTnr mi il imlir 
bllhjiiinu- Snrllirrn Mm! I Chrvirr i.'n r 5 

aot. yir»nnp Liie. jj. r. 



IVAV-TEEh — Drip 5 K. VT. llu V. IK L\ 
J il ltIilwI pniLTjEiir. YV. IS. r ConFUJ|y L 
IjjrtgDi 1 i.Y 



Y V.i !'i T y. 1 1 EiPPiplD . DplC> mil adrirtlh- 
lllpj ihl-Ti. irf 111:.:. pEilDr pniOlriElnliM. 1 1 1 
i- .ihlual lull, rarrybiR n rLmBeht EWliWl 
TwreiF?* H 3 W >. J hi m L> p J L An.,. 

L'ldPtlPi 



fflFt SALE 



hi ! li r-liE — X, lETtm JTDLIF III, Mil Mil >11 ME 
Kldfu PIP.Mu urn: .ill Pula. 4 mimhIlLii twill 
f .' r ] 0 r, Jlvli.']ili L Klie-llMe ^Ij'.iiravl '.ilnu 
litiijKiiiy, I -a ray hi h-. pup. 



BIlTTCLEJS mil MeWtttlflee— IFml ien- 
iniiiliind ijlrrfl*' — Eswiknt nmdiUDii. *7 
aii-I iim. i]-*o Fope r i; 4 Jin in.i Tbut niu- 
I | d — lUHfblb: v chip Eiif 

( uili.jlo^ ••*.. . •>. SVc-ib:-. 4 ns iiipliiii, k y . 

I' (tit Kill- |i|nuL:j .ljhl N111 Yi-iiiM' TH- 
u I E -lCuc 1 1 r ■ , illt^Lir Ii*k£i IuihbLjwi. Aiellh- 

IiwIm ar-d KHnlnmi-i' Supply iPO-pUitV 
HAH PM (Tet, HlMJlirt- 

TtY'kMT^Iflht damn "Cinnnirci Kunar" 
]eiu .1 rMu.-_ (jrfl 1. YAcrLll a UMurlfr i.i 1 
(■'■ k . (viiiajji , jiikiTjpr. Ina-t. 

LETTUhL il'lbUDgrtpb yaLIIl iiHCnr, altu 
llivllhiiciuu mliOi- v- -1 : pi, nliiAp, nr In If. 
TiiiiUfr, Ba vf, mu si,. DhkHP, 

unuBcrcut^iaiiha, Tbmn'Jr ± ip. r 

S,Li likK-lll.v lick n"d fHrl urn nr, JaMj W.MI 
Mijmin' (pr EximlHlki]. Ed 1'apne. L'nt- 
iiiHidi . J-: y. 

SIUI Sjlr — 'i^ijiiii j 4 liii|.i, I>ii lirlTTFf- 

|1I .III. 11;. '.V. II _ FT HI . ghtepgl 

l-'t. .Vl.l- ILJF. .Ylj MopilFy . ■|iiH.iini_ Hjil. 
ir wi- FL, W. U. tAnfrr, Uiit JrFtV>wii 
An., ]KllAnaPM lli». I nil. 

■VArmiji (iiiiiiiii lmriiL ■nj^hn^. 

.■.■•-i-iiF rnli'r nunr".|ll« il. ]lhM bTUHl ini'. 

IS" tvlra, Id" dlim. r empitta ■ r I c I ■ hue. 
lube, IfECZIjC. tiptiLH hir^Lln tin IniUib, 
~lirti:re>. ildrDs- anil npEl I=1VI||M. J-L- j ImL 
til Ippri ll".>. IN.ru eurli. HIiiiiiich >:LvTl,rlri 
Ic., JMU N. Ulttrlf ftt-. Kfn Vprfc, 



.( YEM I ’TtiLil-.. Viil-.-li ... 1 , 1 . n!i^ki<i ■ |ilhN:l, 

puHcipeil. IS III: try EmmEfmu Ifl [mbh 

baLlirr niijiTi. Ik'Fl U-2T impeed. 3 b^, 

c ii j. 1 1 -. 1 ■. ■ 1 si amm >1 is. tli.vi^J-juL 

PrEhiYU iT, .Mdvy Vtch. 

roll S»lb— IKlnli njYieT nipllu ;.:ir 

JT- |:i II :sr vj.-m::i| rieiriEf. CJiid tue it±- 

pin Yl« Iluddr. Ikiz LCY Am: Ai^nr, 

YJIiEP. 

H Hi n. 1 1 ■ 1 - hTTTi ■■■■Mil foe iii.ciMirt-i nrlz.r 

nlbbet uiinin. Uu Elide, hair tiiil. KrtnA 
HmiF, Nrtmrailii. lull. 

SiLii wi'itl iletkii. iTp^Bri 
mabe. Rf-.l n</HM • (o. i?.cnocTiit.i. Em- 

grTtjtt iL-ihi.i^, in 1 ]^ih . n:. i.mii l- . j k : 

HI 1:1 f back Mljniplur ujrt±i„ chEnu. 7 -Tff.r. 

VarnMnlOh S'(cm. 



SALE DR EK CHANCE 



tsillsrix tEm-Infr □IriMie lurlilaf. E'Mrrid 

lrfhnii riwn, Tlm»rt 4 Wd Vinert. Tp- 
s-'i" I'niAiuiB rHiner autflt <m iTitek. TVliii 
i" jpuh lliTHtti P:t;kr. Tuli*. liui 
huinu. 

t-’J V II . IWEliii CbOrM A FiJmUiir ]YWl 

4 “. VVllUiil.4, Jr., ill' I N r M I :r rh , M'lr. 

iHtil.C, ur [rir.il. V&Ypjin anil HniFt 3 ^iai- 

Fldli hlOurUlir '.IblHtnii^. V, L/B. I |- "i 

rH:.R*tl I YRi, la-thriRhnr CiiE inf v[r|rpible 
Ljq- nilltr. Illiclflc, J i!.l CHjlGD SllVtl, 
n'FiuhHnn, UJlnidj. 



!-AI.J] .T (radii. lie IT TUkiLllLXlllp plZTC. 

emssfjfle. Ilpj.-.'..1[J BiJlO. ih Jill kif-hL Irlilif. 
Jddll.l El. EillfleiF, Jill }i, f Lib, 7rtn; 
Tf j u h , , ]ad, 

i' r -: yv ja, Kmiak .crniiJrir umdr, bil- 
an™ pain tor (iihI'o Ipilie. Jno. fl. 

Jirlrtaiiii, iTamroiiil. UJelijpii. 

YVANTJ&D lb h-.T ■ ■ 1 1 a 11 E>.- IlldlBIL Mdlbr. 

eytLa, In bhhJ einiJhlcci, tt* lnou. L*lIil-. 
h:. M. hi . ivy he, Ill lit 

J'JJmTJCh kill Lull mULDL,, hYSzIiIIiiJ, ] M r 
miiHlHiuL nr puuil MiuliiriTrua- J- Jelcjirilj 
1 il unLi-ii. YVLh 



DIAMChDS, YFJHfCMtSh FIWtLltV 



JLUV miuaiFe ptlftvL Till ilbli:tH|.JtH ilL- 
K([ ft MU 1 [III: j! . jYiELEr ■[ I hr L-Jtrhl imIivi 
I h 1 lip m me hi : h, op nit tBH: ?». cirii. 

f 1 1 r.' : : .i une, Tib. OP. J i ir ir pud nctf. 
!!<T.bt iter (ml iiilip.il rwsneoo. ij buy 
bipk I'-vry ilIJninihL fur MO'i in ijHi 
“IS thY ruLl lirloe |ial,( nq a-ll eiEhJTiJW 
hmimi ikj niiuiw. Yip ihlf' C, □. D prlti- 
Ieip nr euHlimtlpn vUuau[ dtikcdL Add 

u-lthauL ObllduLllip j Mil III Liuniik-ir. .-itiFi 

IOt b|R Ibnidi liliQjnnl lknk. ETep! hli- 

uiiiiYhKi 33 pedti. Seo 4 ut dlipljy til ad 

MPjn IH. Alhlrcv:- 1 ,. RAiHi tc I'm.. Ih|r. 

Cl. iht. fl. Pure kf. , nib-A H M, ir. jj. a. 

IT” H [Hrrerriir : " Hpblc.i V-u-r lir. : lIm|] 
JOOfll prill Uni*; i'ti|,E Fill i- uil-irnd hrmiF, 
lllunrtidl ftililer nn Itquwt. Wurrea C. 
IJarEn 4 Ycliipiblll, dhlltt 



dm BOLD 



SVi: iitj- T] iirr mi fnr old [lIfp irlIi. 
1 ill fem|i|. ellter tni t-n-rltr ihmicLi. Ib-t-er 
HFIlt Ml bTHe. tCull y:i±n Imluy I 111 in 
.Y,*LT 5 IT; lljilelpbki 1 1 v I r 1 : ,.J k il* in, .ur 

Cu. r 1ST ritilniiL kt. , ST|1|nije|p)||a B I'l, 



FATEWTE FDR SALE 



NEW Tnrk hi MM Mr Vll] rrH[t, fnr f 2 , 
lerler :■" elrir tint pHrMEfUl “ Il iHTHMil 
[p brlj ImhIjjC'ai. hull Tiuir IrYTEnrlbil. nr 
pi l mb-iii yvui wJt.1. j ■ 1. r 11 r it] a. r bn |[. 

S'. siiTtr, timhyrfnril. S. I. 



BO* .BITE VAlunblo FjefoI. rVf [th 

Ut-Eili.Y] III KfeTy Il'iniLi 4 "iinl qpinP.!' jri|- 
rhe, 1 rj.ti ar»j.-iu re n, jnter.inri. wTlte. vin, 

tnr L'mlnn, j 1 |.iYHrtr|l|h. y. V. 



F 4 )R Holt — FturnL hLW-ifE; .iY| Hiv.-I 
l[ri. W"m. f. HujnLMn, IfOli !Sp. AI.Ylkt 
^E., Tjrnnil. YVhSlL 

nut Ih -I iCSkp. | ■ :, | I |l JSM IS IL ]| 

|"±F [ I u (Mitril, Erl l.lrujE, 313 E. IS H[. f 

I'HiHpMNL. JiJDt 

TllcitJir HuiiJfr, tw+t ind Hkhpeii in 
i in.rki-1 II Ipkhii lrl. hrprwr. WlUib. 

■ntliirL-YKIUl cmer Hrrr-4. CUtrlfllL nr 
iAF«Hy- iT'f.wi perkrrli FTlLhonL Ip-ly. 
■'b wnrr or Lidnij iinui : 1 Tohen S 
mLnuiei bo IruetL Lnimn; lb wpihIi. In 
rttliOii*. 1C - . r 1 1 1 1 l~ 1 1 1 ]' aranjrpl. fonj- L^P. 

■i llt ror $e, mvoM lri(Tnl*(l mi'L menr.- 
Irp- bus I gob, idUreiA, Jl. fle BtonYp, ItLi 
FTLUkEe. WLi. 

I'atkSt tnr Adlnmiblo Cu~nl.it HrackH. 
Kiuniped ct nioel m«tl. reey ehriplr. rlr- 
moniL YiiilSTj IlciI. PinJeuLitfi. >:. r litbui, 

i l ea>hdEllra | li. T 

WAKTUD- FinilPH hi'!# Ill hutDAi llu ■ D 
uhtrilL IhVtliLlODi, nr will yf[I. I'iliir llikr 

L!Li;j tViriTi SI , I IhT.rrr I lyk-.. 

PEriEE TS'tJhrr. mnidtr, iiipwHkij. ■ 

rvilinl ■ !FrF.i I II 1 :, , ' 1 1 1 . 1 1 Itrli i'c YVipnilrr, 

Clhki 



>ijI , r-IiER AJUlIILT; E:. hi Tiiirk aimI 
nprlliq yIm. Lirnl M.:Jur Lrurk. Eqaihli lie 

Ibyr. F'plinn Wnbi. nil. 

I'l ML Ka.li- -IT. !■;. raLrnt lo. •■k- .JS!i fur 
iJDOO al ill alhh iiulilliiE iiit-iiei. BLjil hTYX-l, 

420 _l:nr>l. EtkUOLb. Mfrll. 



>1 'I il rbh lir'r ^o[lt.[p ail lllffl-lDllL kill -! J, 
Fif n’l 1 H-TiJ e mirhbirF Ti 1 r pal# r Li Frp in 
urcirjiiL nr |hfi f ||E«bl|i. Wm. It Itil.ir 

“Hep r™y. Nkbr. 



FATENTfl 



isvjcsTDira— 1 nin on ki Min rn. Mnn 
urn - 1 1 1 r e 1 -. , i,.| j.;-] 1 1 -.r jpEiin nr ntleiiLEi 
h n i.'lt-i dt MrfllF. OS'm null Ubv uAJlDY. tlul 
JlLllIl YhP h n! Y'l. rr ; 1M | I, nr,- r.ny II. bill IfiYMl 

. r 1 1 . ■ mi uh 4 iru.( Y.Miinie, r. ! . . svyiikimhe 

sir*. ■ [.ninmhiip. (Hi I p 



FaTKMt tiH'th inulJEil I in ti,:-VYMir 1 00 
aierliunjrnl nKvrrmi-n.ih J 1 1 hi 1 □ 1 1 p, 1 1 1 £. Irv Inren- 
Inri mil ninnhtnlirY— and Iflllnp «h:it Is 
MLenTahln, hnw to Didnin ptiend Dr picnur. 
<Lc. Fra nn nguett. LTi □ f. r B[Dnk. 

101 F.UMjOl m., YVLdiblfltr., Bl C, 



I!y i EIytfON’B pLlniiitil riep; seOd nd iniD' 
nibhicc-L find tATrtatnB (or splr ajiml 
ITAber, EL- 3 , j-j-L Iniik, Ma. 



TA ANTEf-kaHtTniTCApiriiJiiDre alpb. pue- 
ittihvn „r mtrflJ!'lp ih'ii.r.il l[. DtbenFl 
Jlciikin Htvudt Athlriw Sit. J. ]Jlllb'Ul, 
Wrtrilner, IiIjI-jk 



STAKThirh — mii.tiiini ia ihtIyh nne-habf 
l^-K-Jdl In ptithE bit T ui ill - in,: .|M,;;n'iJI 
foret lleuo Aibl.i'ii, 31 j, fiord Vie. 
clllbl. ?Jcbr. 



is J h. ]i. 1 Flilbuih Y f : 1 1 1 r r .J Ft' ,,,y . r. ■ t. ■ 1 _ 

Cr. rLin ; iij- clii mi 1. Hum It t ri.i-.i,-ji 1.114 
P.t LFl I Lpi tu M, All OaeieMMOdeilCf nmtBjSiivtYil. 

ILeiuirrb Ellklneer, Lbltl il il M, ■ ■ e Jl| j|- . 

(HrteiBP _ 



F-iTEKTa tit tp Inn. fTonip: mil AfltjleFft 

hdriUw, Vo IllIrlEadiDjE liiiliirnnn r. J ^ 1 1 - 

^en In JlDnlmba. Ifcnfc utf AdrtLb htd 
I'Alrnt Offlr. Hum rree. CHutnti 4 
1 lemetlh, I'bItuS AUdrUETJ, I-ja 4 'i : : . i r : . . i . 1 
Hi':i. . waiiiiiPiateii. ] 1. r. 



1-ATEVTiS Mri.- 1 li-etltli. -vrUEfi inr juopr 
DI11E MITY bonk '111 lilt (Alin (be klr .1 I lir (, 
upy. Vnue idea, pipit H iP F f yeur rpnui'f. 
Aleriiuler ilnUdprisuri, Alt?-., Dtjn. 1 ', 

W iHlilniil-sn, C. 

INVENlTySa PtenlOil I'PV— S(utkr[rit 

4MJ AildI4k4 lll'.tuL-nri- Ikimt, 

( l|ka[n, A I hi' il bl:il:l,' IiiiimiI mvtyi rnil- 

(Jp-nlly fnr idle. FAininijin intEMldtle. 



Li Ayr rnviil ptlenLi PA i jlulni'i'll.i . r - 
inuDrtt". Uprnlry :f JiuhIiufA, o-ljh fuit 
iknlt'ul.in. AibtrYBHH, it u. fit RtLIy 

H|jyni. Ml-y \i 'rL I 'Irjr. 

F'lMP ■ Jill Pur bi:r.»l[ Yrh-Jll |j InituL 
And IiOyy In Hail tort 91 . >fj |nr+_ J ' l£j 1 Etil 
nfi' [laJirmal KibjCklpT." OPEtfl It* b±U- 
rir hum i in j!: Lien ds-ea aot Hh:iilm- 

ical Miitemnita tnil » PCIRIidLl Hull 

■Tire Bl Mil. LI..J|.1(M (EPL Mi. Mf» euljnin] 

[f n"[ mnro iTiLm aiilificidry. P. Of Tn#, 
[Klnll. OIL IYU TLy JSlilp.. Si'.ihJlIllMLoP, T>. f, 

FATESTR tiaumj — finyirtj era paleiiL' 
mIiuIej-, tjimIiy- puli LiiriiMEEnmnt. r.i:i:.t 
pllh Ih t mu I (I (HO 9 - C. L r' fh.-T. 0 L 0 (i El., 
W.irJTluc 1 ri n r IP. C. 

Fut F(ke Riaphtfl , AH AtFUIt Wit' 
D(.lh 4H|| Tl-Flr 4 .T.I 9 I R-rallDid Jfc OAliirn 
HUM. L'jtrr.t Allnrneik JOIA VJiim IHI.tr- , 
iviEtilndnu. I'. C. 

l^ATRNTAht.F; hii-je a-p-nied — HEoid fur 
S r™e iKiiki. HH-Mard B, Uin. B* (Padh 

mm- wa* , ia c. 

s'.'K oell pLtnnlk EHAbUibei] ieu i»u. 
T'-' buy ur Itiylliu ofla [n hJI wrJlo Cbarlrt 
A. Sepic Gk, j'ji'l Chi ml'ii isiup. nwtbrt- 
LET, If. T. 



I'ATISSTE nlLlii'.:i MitTBiirt' iltlcv - :<y'i 

reek Kt-iid jLaith eup r-- 1 iscik-. 

<k*. fuller * yihiIiI^iSdi]. Iy, LL 



FA TENT ATTDflNETE 



J'ATENTR ptili-UlTil ud biudllwly rnliL 
I ( Lbe bdea II a ■ mEflE; all r-mim|j-Lf9 ; mLI|- 
mih alEeuEn mr bfT 4 cJmeurThi ; 4 IDOFl Jll- 

FLulitik Ip rn parly pculerted p*1mt ntrmld 

ur-ep Trey pmHtpitila 4 n (be lnaec.YDr; pjn- 
I4HL jDur busli.ess tgLlnM cninpeElitnn by 
□kienUiif any rjc.p ^ixuiiNLiure-, ipicftOu, 
fOCIllUlL, IF urLllilD ■ ^ 1=1 i L 1*. I w|(I| JJ(- eRD- 
leALIpe t=ut bVai; MrTen, -hIohI uid 
11. ■ rkrt -ynur iieyf IMenp; kfthI 'heteh FPdlJ [ 
l>OMk free. 13 . lender*. T OrlHy Bulbil ny, 
Qlk'A£u, 111 . 

, 

HATE Pi Ta - Eitry LjFmiljyr rAcilkl Lih 
■ up " [uhCiiLiia'a I'rlUMO 1 ," Qpn(i|ie |1L Lii- 

ifn n£ biurwn lo nU, ^uL fr>n. -aiifi 
nutr* dnil ri'i'i li.kf. : (m mIlm !d itulEDd. 
^1 Nip E. flkiaiu A Fit , IkLLIt L 0 ( 4 , HU 
P t 4 l_, V, hiubllltlim. J.',X HniiHilani^ Elk.. 
-LTiJcun. 



] | ]| 4 JTh^'T]i"E: pmlenlj f[n;iiTrf pnmptly. 
Our IiilM:- PtlLlllpj IlDlP In DWmL. AimI Tif 
I Lie- Ibnl'Lltem ntliE ■■■■ EOyUHI. Wfll* Eli 
:l:.y 'JYAiln .YlLrlti llrjtalakil. Lin-lir A 
Hnbb. 219-211 HkliYlii'i n JH:I|T. , WukklDu- 
lon r EL C. 



■■ I '.Y TkATH 1 rirl L'iEfiiI E ■ 1 : 1 1 1 1 1 1 1 L-F, . " bl 
a fl- lute In'i-Mr# irhl.il bhISn x]L h! mil 
YiYlenIa ulinh ed Irnaul nniL wbrni In- lull 
jl. M three l-nrori IdFlro rn In-miriira. ami 
19 P. II f* e-llUAbln 4 fill lT1lFIM|Llrj [llbx-Tpa- 
lEH> 'OlTIry r*E It indftTl ](■ Ij JWv. Il, 

a. Ti l. EH? 3 EdLtcblea indy., iC.YhHinuLm. 

1>. c. 



PATEMTH — lli-rli-rL lP 1 IEj 4 ir, pnlfllL Lt- 
liimey tur| mirtunlral ixiiitI, HMi t". tiL , 
(i 1 ■ '.ii'yi - Ih. 4 '., eaMblDhed 1 J 8 S- t 
■mite t (Yet e*p-mlnnclnn mi TVTpnrt hf 1 
P 9 "I [4 c;,|| Nj hHO Mill knCW wh^l SI 

irlU c-ort. Send f„r l I r j ■ 1 1 l r. 
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POPULAR MECHANICS ADVERTISING SECTION 



THE puiuuicmo ik liiiLrrL-iLl.T J:.d In- 

■rkriH-*ire. i. HtuTT»l njuirillnn In patptlK 

arid Twit Lo ict !hfm. Fm an 

>!■■ 1 . 1 . ■ ' I L- : i E ■ L IBfc. Acderjon & Ban, I'jicm 

ttnllrlLe£lv 7 67 Lr ill_, Vpirfeln^Lcc., IlL I' . 

i'ATljMTS - flflrljr" l¥Aq|eli, l^iHif knit 
adikM rice. WFMlrirrtFttm, JFUnt Akbrm]. 
TTUilcJ Lftu. n. o. 

"" i'ATBST lukii-. be. H.V 4 In I jm-j.ii iiluk 
J : ■ I I I'ulmbB. r i .l:il nliirl tdiUnaLL-TB ituf-ir- 
3 iisl I in i an Lhn^ an I >J '*7l «, 'IT I L h 1 D* mp- 

t->.iniai] mbrt«#nls. Trailed rn*e au rr- 
■uinwi- if- Ui ]ilrlrrlrli A Cam Dim* WB 
Ounj B ldg - WiAtgjtoa, D. C. 

lYAMrElj — I'FiiLiLfl altli arlilnjl Silent 

I'lfM Jin™ a-ii’iF rariijnu. PE Jbiir ln- 
nfTilJlUi 11911 n-fHl*. EMlm It— turn, it IlkO 
innntgr. Me Iks Iwaitet cvll» hmr Ufrhb 
i ."Iji ivim. 5f. Itaerli. Jr. , 302 MetEfiatt 

BMt.. IT u hi run art, P C. 

PaVCNTk .HIT. I III j fee euhitdhL 
ftknil ikilili [■■:■!■ r rn Ee^ItI Jkln:li Unit 

iiHiwt no la p*le"ia bUllr, iioaks mi in- 
vention! mil [Taienta iinl rti'E rente l«>efc 
sen: fit*. JuIiil ft. InJic & 1>„ Jjkpt. L. 

liT.ialil M|Tfin_ D: 

F'ALIi.V.r wlia'l >nn' — IuYymL— II mLy to 
sxSueIiIbs tVrlLn mr. Ma a.1 Em in y'B ! L'- ' un- 
lit Mtfnt ji Allowed. Kbih. l:HMt ' 1 n- 
veiflat's iLFuMe" (iw. FruiihLin ET. IIomeIi. 
323 tUn A ftilst iili'J.. TVitlnliKI. I. 

JMvLrfUl, lit 4 - 'uLunililj. _ 

PaTEMTii UieL JituIluL klnL iii.!,-. AiLtIl^ 
Anil Ih J ill ■ fnn. TelIum miMinuh^i — li-iT-caL 
HinnnKi'i; lnr-1 rnnblrt I’l.ilpini Sf. L'nlr- 

mar- t'ntani Lkirj-rr, Uif F at,- N. V!, r 

wuhlnmca. P. -C. 

1', J*. I-.UTKIIIE. J'nlrni .Yimrin.r. Ii|ll 

CF >i| ■_ w'fhIii- jsuii. ii. C Inivnlorri imndr 
tiiri , ] l kii«cIm, Kjplnktnf iiid ttcliUne 
] npcaireu.' ' lem rue npan nt-niiem. 

;-HN 1 1 fuE Tifu I P=- ■ k I '.- 1 . aIj uL-jUL I'se- 
enu Diid rinir Cesi. i-IiepIiljJ u Ciniji- 
luli. Ffienl Ahotjuti. EMA Vlciar Blilj., 

FT L ih 1 1 1 1 | I ■: c. U. _|7 

'"l L dTESTii)LEi IJtn* V.-.iatftT^SJthil"' Tur 
J- Frre i ■ ■> - Itk-Tiii I Ik u-reh. ,lu iPmii 

HLte., Hi'UtlilBjjrL;l. Jj. ('. 

inomtr'i. fKi ijEjtlJ piunc il];,Atil. 
I"crt a'liTl unit Lnxitu. I'ijJIlt A Fuller, 
VtLlJliDIjrl-HT. IX (I. 



REAL ESTATE— F Aft H l,*Nl^ 



SU B U lllki.V Ldci (H-*l VtmiLlily, 
>l4UKPiT. JiAdP. ji liktLij tliu 1 1 1 1 1 —-. uun- 
ilrrEuL j:nirlli nr ir^r alt! Ift LhP If. S. 
I '..1'nZi.l ::^i SnrrrJ'jvl -fTi.m ly.i.itA rr, ] ]||,|1W 
111 irttn ViBn. ETnl.Jc-l nl :j :mi"i m lirp 
i jMlIiftm mi-. IbJi Ll wltl Hn lot ^J.lt lllll- 
I mi. ¥ I r. ■■lli.ilL-i.illl iHfil "I! ' f u lllllM- 
]n*i In 7 -MI im> lEnr-i. TI-IBnlDEpm. 

, I'll ion. Jiou-It, «[.. ;:m ftL'Inrlol. kL'B 

I. I' itt-.II r. pintiu it | w||Ji H\n r: ILImim, iiih-iil 
■ B Ii TEar. i ■iiEKriiiupnL 1 1 1 1 ; -titt ! Ti j ^lilp- 
H iJrjurl In taluH ru-TBii llnrrb r i . inEOI jnr 
LT nLIrnilil, roftlinti TTlH be MiLilE- tT 
inir rlorj Pn nijburl'Hii pranKtr. W* hire 
JniE Planed fnr Idb: Elm l^iWIiltla ct JRpe- 

SSmL, bHUnituI lUbUHi iif It fLT 

uiILiLICh r n: ll i Iii-eK , r [llj, n r.illmiii p ml 

inUMitthL Ml »[ 1 *] r«t. Tint K» 

■a it OS HOh. Ttrnu El cjib. JTTJ 13 
Bianihlr. >'l, LntffrrtiE. Ftlen v:IL I™ l.I- 

TinecJ LhuE l'l n L iil'l Lib- +: ■ !:1 . TT" Till ter 
Hill inrttijlirn dr «BI >1 Tl ,njh. Hll'l 
Tlmlrt Ir-Mlni. C. IV. irLlil & Cu., ljb 

Cmn m n i'InL Fink Rk*!! . . Bh mod, T rin i. 

t"l;\AS rolin.il imiii nn auTii in". ; juii 
ten llij. Blp.'tL ] Ami ll 12 jHr irrHj |uj 
" i ■ |ii , 11 * 1 — l ■.! I :niij nn n.. -r Enr 11 yrin, 

Iiul 3 ofr aaqt Jnbrmt « the biJBnrt, 
^IPkI i; OIDtl p r. ■- 1 -n ,! I ■ ?.r turthlf LflTurDiftT 
liWi. ]»rntur FalilLkllip Cu., Itvp!. 3, 
flia Amrnil e. tftjk. 

I'jlLlFURM A EHjil^kai^ |iir gi r* 
alLI mild ilniibir bi T-lua; oniawilre twib 
j-iJlniB.il, UBEuunA okii-L end iino-.1i Ion. 
WTlit in.ijy far i! Imi ri:,.-. I re:- buiUlvi. 
MTi-mb Lkiid. Campkijy, .iinbchnin, OU- 
f.jml i. 

liEiLlldiillA i -jmiii fnm. wliinl. n»K 

davtf. tlmthr lthI :ilJn|rpi tinli. Xvt;- 

egr it I'l l i.rl.-r. 1 ..I .I r. ill:' i! . m , 

mi err« ivjirooiin. iH.nao jitm 
TB mlltn Tain CLILtv jJIiih m*p. JP pne- 
io-k milloJ far HE ekuftk ][■•'■•«» Lii.J 
ra. Rr^HOElblUEf HM.MHl Ubiinutulbi, 

ill lllll. 

FAHUS tH.m K h L , K|||. niJlLlipKl, !\n 

■TiLlTnr -aliaie lftii;dl. E'hJ-t. I'llLlrliTH. 

I'Jwmrt Are.. Ntw Ytik. 

HP aL’IiEj-, rnr H>, II -lllll 3 ir L J-A l I ■ ■ ■ i 
rSi-i'ftrl, ilK -1 iJl-k mJL Wrtia In tV. 
^Ii--nn.n. It'llTidiB. ITlilF 

TV HEAL !Te» EnilmU r i rr-- . neir >i*m- 
flold, Cunn. : EE Am, tru raom Jkqm. 
turn, r.-..li. 12.14b. ll.Qt-J iM.il H f. 
E-iFtiliiTiJ. Wfenlac, ijl 



7EJX riul'.ry Lllll imjL ctuil touidued 

Tln.ili.^ bnUnOi. I i.r -nli.. ■: j i irli. iikp. 
"I.jrlnin, 1 ' EiIbm, InUL-ilik- 

JtA-Mi In llaulrlkllon. aani. EeurtHn 
Ulfti-rollE dllrr Frilli. [ :nu jJuV Ilf 

1 - 1 1 I ■ ■ uLili nP BdAiI ;u|ii r. J ■>'. r I T. i lulil, 

br«a lor pliLi, W, A. L'l-bTw, Lite. 

VlfcL 

TllWN LnTj, E^rTTVi el! .-0 Ln Jr,t. I-.tm^ 
imp- "lji I h, LininLlily, no Lnl^rpiT, I " I ■ Ol Li ’ -.1. 
IncnLlniiL In r«Fii|[T Eriarlnu |I|tla city. Afl- 
IrtM J. IT. 3l.|iiul|in:i|. . .rjklLJ. Jii'-.F., 

( , i.>.OI , e!]LAVPv 1 : .■oi.r-j, .LI.IM-.J iiraw, 

tta-tfraraniM InfflmJ. l'il-ajT , i 1 Hlllfr. 
Ir^-t ELirlT-Jl- Fll. 



CA tE rnr sauj bustTiM* ar meL esibia 
I -■! Iiie kupen and ieUe» tofciLcr. \e 
maupr 'xbtr-t IeolioiI tr vcil ttixiL ip buf, 

si-U nr LPudE*, iMtf Iii:... I lit UbPhiHu nr priv 
rrlj, Wrlty I nr. Kb! J lilklwl IK-l. I 'tj : i 1 

l J . Hlrv iLiii.j. I :: -K ,tji=jd £itehi nutld.- 
1 m. Chinipa. [Illnali. 

TCI kuy. b*I] or ewti-inst Brawrli. :rj 
kind. Biijifhrrc. AddriSi FinrUm-citffd Siiij 
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luc MChtaK. It-H PHkh. BrJd Willi * 

r. -s r«Ti«. iT»vip<tc anil bfsl Line cf Tat' 
icolre Huf |.|jrj- c. Ihc mnrhtl. Pend 1S« 
fur u Lti cLfdl hir.l re k. red TaLioli lit- 
Plena. Wrlit now tot in* nrlct ItiI. I F. 
Li:.rlnT r jnj j Vl.jj Sl, CJin^nnacL QIlId- 

toq late, t® ll la 131 fy 

EHUINlrt iL'ft TrxriilLF— Per lAlt: ai.J 

8 E TP La I lIL ffnili: xcniiid-liiriiL W_ F_ 
;n-'i'‘jr 1 LLBCI N. I HH II frl., fit LuuIpl 
JU|«nmr1- 



“Nu-Pantz” Creaser on Approval 

Create Your Trousers in Five Minutes 

with ttw “NUrPANTZ " CrfiftHtr. At» pfeMA ile% trtasea 
crjat aJejiVES, ntmc-VM wrintilcfl, etc. Does thu work just as 
lyncr lailor ilijM. k, Jjy hKat and pressure. Self. . heal iiri any 
tlm^, any jjiace, in three nnr»u.1«.. Pr-easui-c 
tAcrlKd by spr.njt tWlflUju; Simpte Slid 
uiiy to operAlf, yiiLh IDurfect ruaulta, 
(.ciraptaT-o ali.UnLn.uEn, outnt weijitia but 
iwQ pounds. 

Save Half tt !4 Expenif of 

UeJt.rf Well Dressed 

Of'C uUi( tteLIi Lhe "Hu-E^oi1i“ uivea 

maTtrcal service [tun two wish- m. 
nut. Save Cwo-thlfifi Lhe (lau£d M* 

\W 





I -priASlnfl add nlways nppcnr nent 
arid nell kcpt. Soon repays ils 

« cc>at t:' any Line tr. nud Adda hum fired a 

of doilara to peTnoeiSl Sp(»af3fl«, 

PIVE JH All S' T WTAT. f 3,(11 r-, r 

- clit '■ NU-TAKTiI" Crtiscr, exprt«s fialA 
L ?■& it liVd tLi j :i i LT yen i -ai -.li -jn pjTt hltLTi wj 
«- l (.yrtnili: rT|Tru:h.n:J:rl'.:i:l Htnir innr.ry, 

Write at orrre for fuii cfescripliaa aurt ajiftiw&f offer. 

Racine Creaier Co,, 5 th St., Racing Wis, 

Cheap Fire Insurance! 

Matchless Wall Llffbter 

[Vra muni mi'j-hir jai 7 ?ir br&mvl Fo- ULC-Tf- caictl 
114ml 4 Lo b-4„fc .-a_ r.nra bOl<ei JD ^IqcKlftP, CHejn’iL, nr 
fir.' tfl tlMiJK. Fu Luv'fO I'U.-ul luli'biH Ce r ivnrp 
"I- L-^fVC farnKTi HcYLirEn-lHt^iliR^fc, f=r- B 1 1 it hn.rii, 
P Atln ‘jniJ.iiitn J .R l tn snr rOOtTIr M"llf T 

If eUabMMpKL iFu*Vpb 14 , -ixilT te- Agyn.u Wni ini 

nnjiFoa ?,m\ oiumt An., chi^gj, ill 




**11 PB ** f<tnd K kiT diuifHmrvjq 

How to b bar pen s. in,,, n. j. 

VELVET - The Smoothest Tobacco -lOc 



If IT 

HHT 



AN EASTMAN 



IT IShTT 
A HOttAH 



rJ £.YT r V a 

jfAyrtf conipfe jrian , 



Use Finttpcian 



Ll It J 

Jl. i V£ *at. 




Alco Self Heating 
Curling Iron 

A'lHk.yjLUy N(W- TKb Mlt-TCj-dML-nv 
ikclml Ir 1. i'7-iool b'lr i’i nnlnn lilt 
11 iir Leoi'iW |r rinnnt otfflrfljt. J*!!?- 
ViLTlItl MulnTurJ. Ale- 
uddlLV torvrny'Vfon^. Iit.il 
b.:r 1 inn." nrTnccPniZ. lltTHtji 
LVltal pltfS.I. Ann Wtock 
iljnirri ViwUm. Lnch 
• nr In Lhaailn™ bo. 



AB it 

jpaiD 

Monty Maker- 

Ah-ehIi llaklnf IS re JIN a day 
E-pcrj wnuibn ntuADjiB. Pulily , 1 .- 
■ ■II- ro ilrK. iadiy fnr ta«nLA 

j 1 : b , . ' ui 1 1 ■ i -.- r r L-, rr . 

SHE iElF-HUrna r IJ a 1. 1 a r im »*a- lit. 

HVH.„I U ILIL Uldr. CLMCAQP. 11 . n. A. 



SiIiiT»rtlK» Kuir- 
til ur 




Matchless Pocket Lighter 



Durable 

waLtiproiif , 
wlLIl perl tot ( 

LpnLh.-.n, Sati«- 

fbClidll ffTJ-br-nntend 

nr money refunded. 5-Mi p-'-:l p-Jif, 

Lcn,lrt nib lif, 3 &t, A Lr $1 .ft 



A peffCOE kfE-irr. Utruplci nu DHK ip™ to 
the jiockrt Ihui LiKncll. Indlireri^Jn 
rvery fci“--kcr. boAIETi Aliai- 

3ii:l r r- . . ..'“-i ! I . : . 

IIt.-'L -IhE-J 

pJ.IrA 111 

Ha*- *X 

Uv* aiwni* and 4 *Al*r< wanted. -la- H at- 

SCHILLER MFC- GO., Ekpi. 106 , ScMlkr EuiWing, Oikago 
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America s Greatest Historian 

JOHN CLARK RIDPATH is universally recog- 
maed as the greatest historian of our time. 

Other men iiavs written histories ert on# nation or period 
—Gibbon of Rome, Macaulay of Eng] and, Guizot of 
Franc# — but it remained for Dr. Ridpath fa a 

Hi lory of the entire World, covering *,U nations from 
lh bcfnnnin# of civilitation down to" fat; present time. 

E n dorse d by Thousands 

Ri -1 path’s fame is now safe and secure. His 
His cry has been purchased arid is strongly 

etuk 5cd by Presidents of fae United Suites* practically 
ail 1 riiyerrity and Gol lega President*, and by snore than 
a quarter -of & million Americana who own and Ipvo it. 
sets of Ridpath'a Hiafary have been sold than of any 
other sot of hooka published In AtriOrka, the Bible alone 
excepted, If you would know the History of mankind, every 
aaenfic", for principle every stfugKle for liberty, every conflict 
and every achievement, then embrace this opportunity to place 
in your home Lbu world famed publication, 

Ridpath’s History™ World 

We will name our special low price anti eaay terms of payment 
only in direct letters. A coupon for your convenience is 

printed on the lowef corner of thutdveniEaiienL T«r off thr c^up^n, 

■write your paana and aedrets plainly and Wc do not publish our 

special low price for the reason Dr. Ridpath’s widow derives her support 
from the royalty cm this History, and to print ous - low price broadcast 
would cause injury to the stale of future editions. 

Mall Coupon for 46 Pane FREE Booklet 

We will mail you our beautiful forty-sbe page 
free booklet of specimen pages from the History 

without. tny obligation on your part to huy r Hundreds 
who road this have theicjiht that sometime they would 
buy o History of the World and inform themselves 
on all the great events that have made and unmade 
nations, Don’t you think it would be worth, while 
to at least Send the coupon and find out all 
about our nentarkable oEfcr? 

Ridpath’ s Graphic Style 

RMpath’s enviable position as 
a h istorian is due to his wonder- 
fully beautiful style, a scyl-e no other 
hlitorian has ever equalled. He pdc tunes 
the great historical events as though 

they went ha-pfenlTia bekire your eyes; he 
carrEw! yeiq with him l* see the battles *f 
to meet kings end queens and watrinrs: to 
sir In th^o PtjniSii Serial"? to march flgnkist 
HflJarl: ii And hie -dark-skin ned fal Icwc.'s; to sail 
che SOliCItO rtl seas with Ibzke.; locincunmaut- 
gnre (he Sl&he with Magellan; to walch 1 liAt 
Lhln lill-0 OJ Oruvl: spearmen work Jiavnc wjdi 
the Persian hurdcs on the field of Mu rsilioh. 

I3e cca: bines abcnibing interestt witli sijpremE 
reliability, and mnfcea (he h*rO*StrfhblnryrEal 
living frWit ild women. And about them m- 
weaves III* tfo? Slid Call ttf empires it] such a 
fascinoring style that history becomes as ak- 
sorbbaLy interesting ba the great eat of fictinci. 

Wi:SlEK4 NEWSPAPER ASSOCIATION 

CHICAGO p 



.■BH hrwsp-ipsr 

P3 Ary H-fcSCTtn, Pmt. 

X V»DSfl, Pmfttn flt- 
PW /\‘/ CHfeGAGQ. ILL, 
/nv ricuc null, Inw, lT 

j/ y-' MSI pi r bniklrC bd Arffai^i 

yTfiSjr . UGHiotj ■* ck* W«rtd,tfanUIn 
f i£/ / 5 s i( |ibjlu[murcB at Kapiilfifi, 

Quern 3:IlnL<^h, ai*4» 

. jr (‘■fckir ami Miakr JL.fsrp, iKj^i iIm 

r i?r FVtp.zi*. €nal, 41 c., pd w||r<i 

!l LMrll-L'lir. -:b yc-ur *ref|?| lyfer 

■ Fl IVipulir Mcchulri :i 
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Series of 

Shop Notes Year Books 

Qonitilcilei ■ f frit^Wp ■itydspadia J 

Easy Ways to Do Hard Things 



Naturally Gift* baoks. mUBt tic handy of reference 
to be pf value and [his I'ssivjtb lias nut l.'ten avrrijaabed 
aAe&di boIiwm is mdwtd fully and xv:th gTent e-jr«, 
sg "JiuL Liny subject may be UuuoJ to BJf WiC*, 

W Why uCAsaYfi youraelC (be tTm.liEe of puzzling <wt 
the "ldnkn" and " obOTHStflS " when wtnaww ha* 
al nearly rlnnr it fnx you? Stmc rnr.e little sugHeatira 
may be worth [Wit 10 yuu than the price at t.ie entire 
set of boobs. 

Shop Notes Year Books 

VOLS- 1 TO VU1 INCLUSIVE 

+ CONTAIN 

4000 Artidts — 1764 Pages — 4#0 Iflastjatkos 

Sii«S«? is, Drlitd Ctten. 

PRICE 

PER ft* m 
VOLUME JS&L 

ip«d 

Order or comp fife- your set to-day 




PER SET of 
eight Dcwlife Ib 

HBHkar. 

4ih Prepaid 




Get Stuck 
On a Job? 



TJJERE you ever confronted with an cmer- 
T T gency jt>b where something unusual had 
to be done quickly with the few too!* at hand 
or no tools at a3l ? You could have done that 
unfamiliar job in a jiff? if only sonic one 
OQUlcl have informed you. how he did if. 

R Ej-as Ifteeturfed <C you [fiat everyday, eyerj'wliert, 
mtfn in every dupaTLmeut Of m«hnobca, engineers, 
firemen, tarpenrsni. madiinists. jjlUinibOf^ painrern, 
I noil and *wd workers. elecmciiino., miuttmi and id 
fact men in alLtbetTadwaremMTlrtfi nnd solving ther;u 
pngblrang in ccoisnm.ir.iL tame and labor iSrihiff mays r 
4 If a DaDEUkHnif nlltliis (J ini ft 1 1 cyperirpice of years, 
of h iindecds mI (he mid successful mechaniwi COuld 
bi Tiadr. ” bailed itftwn" and written so it could be 
readily understand by BTiy&n* whp uhi cco_l, tv on Id 
It doc be or pneelesa yoJih: La the lyWner ? 
ij Tba- La just -what Fopohr M»chinira MiibIdc 
hna. been aping for years, and now uut 



Popular Mechanics Book Dept, 

318 W. Wwbincten St CHICAGO 




Every Essential Step 



V 



in wpod-working if given in the book 

Wood-Working for 
Amateur Craftsmen 

By IRA 5, GRIFFITH, A,IL 



The chapters dealing with making Special articles 
bring out every CVl, iiiint and procsss Luecl in this, 
iniy 'rt iii I trade, and the proper use and cure of iooIh, 
working up of mateiLali, etc., are treated ihotfOilEhly 
ana plainly, 

CONTENTS; 

-.l .i li.fi li,: » sooule Milt— ravine Oiil R'-jeh StMl— Hull 3j“y— 
Savlne tails Itni'l nv- ■ — FWetx H -s* Hi Srt in I Adjiit (be Irena 
— 'VlMlrllih: Op. Mill J , r.-7 I hi". I — Sc-nmno ITp huE,r±. birtek — 
WhmtiE./ FLiii: lriniinyl-Ckikcli — Grinilinfe Kmce Ixiiu. mil C'IiIhIs 
— M “ i i tSiT"X Hpe — itsklUE i TnlKiir- — llnv In MO, an 
i. inler .'i •••.in I - M.ikinj a. HI.iuxeId* ri i i( i Tihli - ■ 
MiHLi 1 IClUlMI. m HM _ ns lllilullHf -:m - C!r+. 

PRICE 5 ft CENTS POSTPAID 
~-^-TT~ ■ Order of your dealer or - 

POPULAR MECHANICS BOOK DEPT, 

3Lfl W. Wiibfaidiui St, CttlCACO 



WHEN YOG WANT ANYTHING AND DON'T 
ENOW WHERE TO FIND IT 
WHITE BUREAU OK INFORMATION, 
POPULAR MECHANICS CHICAGO 



MONTHLY CASH PRIZES 

UjjEJI f jrlliC-j ilCiU-tv is lliSia mii+rxr'.n n th.»i Falltor .<£■! 
ll%H.-h.An.ign: will! pn T -w-:i ruh. |irln*| hatH TDOOtti 1 >:<T 

All* Ih^hC aciyLuH.1 ciinLribnti nnn rn- ,^* 

SHOP NOTES DEPARTMENT 

Jin Far the Beet CeatrJlHitJaa 

t-DJbj (he Sccand Hnl 

Tirrr- in i:; i.PSTl'lPir [ft (unnul Turn! tor nark cnnlLrihr 
utrll luLti-ltn 

qeiLIl", iiM Ivnutli muntA 

L.b^-rli wilt [hi Mntrvn t'tl? -nir iLtr Df MCh UDSttl ftlP tbi'i 
pnrain irtiH rir^.T"h itnrl nr ttll» mniit li. FuhlJe*tjuH Lil Lhii 
mnn-ixi n* TTl 1 1 ICillDV da Bhont tao aianilm. 

PRIZES AWARDED FOR JULY, 1912 

Flrtl PrtM-J. W. SHANNON. Hlln^-t, On *10 

1 1 HC>jIi£exlh]ii Rntii W hi it H nnl it 11 

ihrixf—noY i>. eri*tn'. Philurtphi*. Pn »,i 

Itomoxcr Lar Okhui Ti‘j« an. Hunter ” 

EXTRA AWARD 

lie enoant. ar there bc-lna ill-,. Miuir’.baii:ini Lhln mnacii 

ciii'li -,'C ^ hick iJui'hFiHj nfcyfi=.J iinxM, r r i 1 bj.r#> iii.iiie || ]| II ~ LI r 1 . 

iWilDnl fuux iutiULinan.1 hei iir l rnl let. hi 

H. I HOLDEN. Ontario. Chi *s 

3U rnl (in k Ij.HtH Ln Kiuik Hnller, r 

ti O.WFieiiT, IHidlrtcrwn.CfYTi'n SO 

' ' A tlj Li« HjOI'JIDk J.'J.VlH|:iiiir.ii " 

C- F. BULLISH. PlmlSne. Til If t »n 

H I jM-nt mi; Gvahe in. 0n«i| imcEnaJat’ lotuke Ctamahhtkinh 

F H. TILLOTSON, BjwntriiVti'L. IIJ 

“ PBrlhetLon chai FLarnm Tcmn CliraLtnJ* - 
All aeeeptthl eeptrLbalksa tn eur iltj-nrimentn, ' SNnr 

N 'J T K H" fend '.( 3 d.iTKVII M EClTatOCil" NET Iihirl I--, r I m rr..-.E |- 
dluly; ehEmii [nc prjlh iHucOmitii ■rxiCn! Lbn rnd :nj enrh, XQ|i>[h. 

Addrcsf, EDITOR FtlPL'LAH MECHANICS 
JIB W, Wtihl ti ttlfln St, Chicago 
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GOOD NEWS for 

WIRELESS 

OPERATORS 

A, F. CrjlLj tis, AifiiSrica's gw-jt- 
sst ati[Jiciti(y oti tvirdew uppr- 
aiufi, Jus whk«i * that 

[d.Ls lit pliih, .every-day lan- 
guage and show* by sirtiplfl, 

easily unitTSCCbd diagrams how iu nuLc txpcri- 
mcnr.ii and our id five mile wiretdia scii cii a t. ivj]| 
do real work. This hook places ar (he dispos-al 
of every amaicui (V boiled- tW n experience of 
a wyrld-i ini''Ui w: Tekss l'jtk. iritv- 5tup working in rSn iLtlj, 
Stud XL To-dny lor Tit is Book und START RIGHT. 

Spon & Chamberlain. fEW VORK^.a! | 

The NewY ork Electrical School 

OiFfire a tlieuretica£ anil practical 
coRrec in appltcd electricity without 
lifiiil ii;- to hme. 

Instinct inn individual, d*y and niftld 
lehool; rqMipmint complete and up- 
todste- Student* learn by dialog, 
and lj) phicticol application are 
fitted to enter nil field* of electrical 
industry fully qualified. School open 
ill rear- Write for free ptnapectuiu 

44 Wait Seven Leu nth Street HEW YORK 




SUCCESS SHORTHAND 

Ths beat system tor be^imem; a puat rKmdu.ate system 
lor sii ii-inr-iiulK'rs. Highest Vr Dadd's recoins ibr spet-d and 
fltfvrttcy uud a irruater number of canrc reporters ihjus any 
Otlier eyvluiri in tbs Last seven years. Ink'll jrrnn fcv ruaiLi 
tfc.iuisv.'liuii Ruaraziteed. Write fm FBKK CntaloEue. 

SUCCESS SHORTHAND SCHOOL 

W. I. JAMJL-5, OHW Coiwrtor 

Suite 109 , BtliUerBIdj. CJItL'AILU, ILLINOIS 

STUDY 3 HOME 



Commercial Law — Banking 

Bookkeeping — -Shorthand 

Tallin in yoqir hwiw, Neweut texts. Best Lustruc’lrwi. 
Easier LefiPV, W rite mn* for eutulivi. 

CHlCAraj tOU .FH F. OF CORRESPONbEHCF. 
" KOR TH.E AM J] HOtJS ri Hnx Ilf: J j C I 1 1 C AUJ . E[ J .. 

BE A DETECTIVE 



ButP from 9130.00 to 100,00 
per month ; travel aver tbn world, Write 
T- T. T.rliWtQ. iut.ifi ijj'n-rrllt IH hIc... K.au**a CUV, Mi. 

LEARN JEWELERS’ ENGRAVING 

A burh pdiriri e-S MiHr l.inv -1 iridA, i-.jir'.r |l.. n . iir-| .- b, r.ll. W. xMl 

teS? 'wsrxi -isris^jss^- 

Th* I. n praying Mmol. Ul J'*g* lllrig.. Midiiyn Avn . Qlrjgg, Ilf, 

Wanted. Automobile Student! 



If :- :iu rvnnttn hccuitie iz\ Expert Aurii-mnbiL Rr^lr Men, 
S.Lciitiid or Prixer, write me today. | have .a ^periel 
blctan for mu. H. J.RAIEL, i JSSJ^cvrtSt,, Kao .a. City. Mu. 
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(OME TRAINED 



STUDY 
AT HOME 



[ Write today fur Cur 
ComptlineftU.y BtU-pLnr* 
iliLnaofliir. These Scbof- 

iiL-iliiys ; % re ■-■•ptn iuw, 

r,-TT- .|r*.l.r. T , .||| : .Tl. 
■ 1 *,l KtlWlL DfrCv-SL-. riir- ■■■■ .| ,|UC- 
: u J* 1,1 r“«lnjr l*ar «r«.^..i . 1.1 ■.«, 
ir » .c-iifilri.i 1 vm is a-clr l-*u 

nau 

isi:hc- 



L V H 5 J A fc=u 1 ullr-f 
■ ®**n'lrr, ll^idr 
i And . 1 1 k • — pin- i 
cc-urai ie, .Iditk] 



We Guarantee ^^cIlfrbe 

j* al,lBC sraduntn fail, 

iS?i *?. P 45 * tiBnalnattoQ. £>u.r courwo (Ayvn 
win tbeaiif an J pmecten — j.sT«par«fcn for bit 1 in mv 

T. :V ^ ,w '* 4 rz * 1 ' 1 “ bfa x-n HTtibLED Lw aY B rlii iB. 

Tkam JEn-Btqdjr lew u .1 Jffck* Oii* u-xTat mt*n 

hvnr 4 ■ u^«««EdJ buluaitrp^ — ---i 



Special Business Law Course 




Write ItwHay. FREIE Kcl>ftbinibi'j:'3,apen. EdiaE- 

aisl-.lp iLLniiMi i s pay caly lot- \ i.. s t imd: ptniE.ixu, Th|a 
ia A vyrr extraardipary f-pppitmilty. We wani a 

I* 1 ®* BxnJWrf.lud^i!* TiicLir. iaj hau. M , rlmuro ™ r. i , ■ , : l. .... 

V >>rr Anr. Jf yn| LU* wrtarll I.r mkt j, 

**4*1 iwrwm jwhu i-a -A*, rtlhS b T I Lj lil.-.- LJ; u i.Tt , L: , , . 

Send Free Coupon.^ S he coupon 



inl -p Hib'.lM xi 
mjl” EHITM. 

wra'^lEf ir-l fi. i i.vr. 
hp. 6 ) 1*8 vatt, I—:. I 
I'j-. Thll* ttu 
La- in tif-r 




AW ERICA H- 
CQRRtiiJ'iHfULMe 
tCBOOtUFtAW f 

Ibnliiltu IMdlif Jf __ 

/Niun* 

ChiHg^lU / 

““ Address _ 



. SktHMil Pi Law, Uanbapjif) 

t UMe.. Dept, lilt Cbfcasb. 

/ r Cujlllfflien; Wltbcoit any 

r.*T : I i k : 1 . 1 i 1 1 ri 3 tm jno wluitsn- 

/ ■Hv*t. please send me year Cat- 
ftluK naJ fall pardcul^maC ubyp 

Fr n s . -- 



h’lwij £k: b i .d ojKtj ip Ofltr, 



iff ii fie it Pupufar Ifuuflajiif* 
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Our 

President 



If you are nsnhiltciua to better your condition — if yon ivnilt to efitabiiEh 
yourself in n spLcndid pnying bduinCM requiiiu-g no capital— send i.iu your 
'rnimu fund address. and, we will mail yon— free— n valuable $2 -page p™^ 
ficctn explaining our Evstcin of mousy-making* without- interfering with 
your present occupation,, We have perfected a thoroughly practical 
ecioutiJio method of leaching by mail the 

Real Estate, Brokerage and 
Insurance Business 

Under our plan, we touch these big money-making hrancttBB. tV ben yon 
are thoroughly qualified to make a suBce&a oi the business, wft appoint yon 

Special Representative 

This gives yon a chancy to Identify youftelf with Lite oEdwl and Sargent 
C^KiCfirtive Real Estate and Brokerage Company in America. By our 
system you can— if yen will — he making money in a few weeks with- 
out conflicting in Any way with yoor regular work. Our Co-opart* 
live Department will give you HtOTO choice, salable property to nau- 
dlO tilth any other concern in the world. So the sooner yoa 
investigate onr plan, (lie HMflCr yoa will get your name on your 
own real estate signs and he ready lor tnifln.wi+ 

Valuable Commercial Law Course Free 




To each of our repiC6Cnt*tiYCa we also give a thorough course in commercial Law without 
cost. The irtfc&ntetion is indispensable to any mart who wants to make hie way in (he bown 
world. We teach you„ free, everything you need to know to succcssiuLLy 
meet log id problems that may arise In any buerfneas Itranoactii 
And tve aLflO luruish you fieo legal advice whenavar you require it. 



Send Far This Bank Now 

OUT Biff fiJ-] J n?i! rfn:r Prospectus will prove *1 criMit 
JciLerc.-st SJld rsnE vniim to rniyont, but Lt li uJ vILnl Import- 
iiDCK to oEDse SEUiplOy^Si patenjmin. JiJirncs, alsrlca, BCflLi'lt^m 
and Dtbiira wlio are siobL&leup io enter tea runim? of hotter 
(.bine* Id buiUn.t!3-3. TbLi buck th &u inA-iiLuttlnn, to tlte Imtlf- 
iurtbt, a- spur to tlte In.Ttfivrd, and A stlmukHiu to tluJEimbl.LliiUfl. 

It- dmdj wit I| the Kfan-t tirnhlnan oi baslncn, anil poLntH the 
r*nty fiuris my it* tba complete mastery i>( Ural Elntete. Brafci: r- 

and Insurance, three Of t)te most rroflbilUr. branches of 
bRHlnaifl. which have matte Tunny mtlBlniuil rei and 
hrnu*i Itr. fired' pr'i.t-perity it* teufl oi ItteUShlUlS Of active, (ipcrs'ctlij 
mea hli over tee taod. 

MAIL THE COUPON TODAY 

Dct/t pr^rr.nk.ic- Aclt Anything that I* WOTtH Ut>Lofi la worth- 
■dijlni; erernphTr Jie*olve t/* pend for tiiLa big frt? poiinirtni, uoa 
eejnJ lur It right now, while the mutter la before j-^U. "J '|L do it to- 
morrow 11 baa been the jrtftve Ol Ofrnntlenn rond Intent J<*bH, I'll rt£> 

It teUuy’ r la the HfUld rook tui 'wtilcb tobuLLd tlte only enduring fihCCe*-. 

JiiAt clip r. I j ■/: cojpon, Hit it out, rlun Aild Peud to-day. By reLurn 
•mu.:] you will receive Free fhe SnvjLLuahlc- buak. which to tlr-riEiKimds ol 
uruhlLlooH men ]ijlp prQYflSl {bo try that opeoa 1L-® ClOOIT ol jrrt-ut 
aebteveiuvaL* lb bUSlaePPr 

INTERNATIONAL REALTY CORPORATION 

1030 Monhuttan Building, thlenso 



COUPON 

The lalemtlitetl Realty 
CcspnmElon. 
llflE HictjUin EnilJins. CUuf* 

pluxr hdJ Bit-, by return 
m-»il, ywir big FWea 

PiiMfectin end gUiri, 

W-amw., 

Addrt-M 




Wetzifif' ifSnflun fepulnr IfPuIionlCJ' 
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THIS JOB PAYS 

tSOWeeklr- 



VOIJ CAN BE AN AUTO EXft'HT 

yvu. tin 1 ynlLn. 1 *rol:i •-*■: li? mill ■■■ HI Mpr a m 

1 1 mi*. ij T .il nM&lt prn'I P^i?iith Effini| iK-nhiiin. jlHiiia.:iilfnr 

*t«Ei:«4 uttjk eouH t* llJlnd. simple, prrvrt knl wuf |n-™-,n:i I 

S&iCrnrLimi. F r-r u 1 imIK'i mial-rJ •; ■ ■ ■■ 1 1 ■■ 1 1 «i~ 

FJfiST LESSON FR EL -WRITE FOR IT NOW 

Ott L,'rt,r I -t 'i t Ah '-r. Writ! Tft-A1.lrfiJfi|iLli , .(u- , ii ^.OliNc S iX't 

hTIfrirr Join I M'-I JI ,.l . | JS I-.lll |'i i r Itlil ?. Rch'tif sl«r, V. V. 

<lv:ii- r-, — w ncsms i'^hciL 0 . 11 U 



[/ 7 //v Wit/} muL \s3i^-/7Wir* 0 

Tl \r rh ■ j" ^ 



Tin- .W-U'IuOIjLIi Hull f-lijayi tin', EJt+VI. 
1 1 1 - 1 1 1 L 1 1 1 1 ■ 1 H. iiuih \ I uErri-'-l I :.u n j . ■ L IihiL 

il^IY 1 r . I U' HlirillT lll-il.:. ri .1 




Ihiillir 

h«>nliir<i "Hr* liuiv-r," <-rp.film It** lad WSv 

LCT yc-T-fiul iijr;li.-.h prudujc L-iMFll K i a. 3<mJ I L»r i r SOU. 

GREER COLLEGE OF MOTORING 

ll+SJ W^huh A« nu«, tHICAOO'. ILL 
NUT A lJOILELjilH>NI J2.SUJL KCIKXJL.. Vfm InAty r.nu-l.jl . 

■ I :-n TiV.h llL’xiI EPj JLc ih-z-p- r-t|,yf rt«ncp- In r# c ri« tc c-cfuw-l (I NT.V 




STAMMER 

A^rnH nn i^immRrini po^hc^l illl vmi j*t my flnrj-i FREE 
1 r-r-Ti L ,-inrl ■ t-. 1 - r I a I mu*. I ..iqi# v. in-i ben ■ rl a-n I in :hr ■rmrldl 
Corine h-r ruiiu n! -n^hr-i Wriw i.-iday. LtotalB Uilb;£, F-n.. 
■pft-Mva Seta I Ir Sbonrt, Jnr,. m Uni 51. , Nfnila, Bn. 




MEN WANTED! 



SU 17 N 1 F MEN 21 40 j..«™ olrUnn n^l ntnoir« fpp Electric: 

IlJlLI-w.' Jl V M !_■ 1 Li rti'in; in jlbhI Coii-iliiirl ur« In rrfrfr p> I r - 1 r. 
Wne-Il* S4MJ tu i a DO A. Msiii 111- F.iFtfT|enx* I’n n«M-#i*tT. Fi>t- 
iiuiiMsiLl i ■ n : | i l 1 1 >■ 1 1 1 - ■ — . I . tii: ■Lrlb^ Writ'- l mi m«wl iil?£: 3 y I- r A|ji IIi-e- 
ticm Hlrnk, hn mlnr^l men RLrM, Addrw 51 ruin Err E liLfeil-ipy » 
Eiaii n«. Jii'UiifcTl iiihhI. Kmh nw iH-LebL l!ldr. s KJLtil-ILN I'll) ( Mu* 

FADW S2^lft$lqo 

L,rLIVi 1 A WETK 

W* nxn IH1-.I I \Tf*[y jam I'K JuiilL 

llliwr l** bhiti :i.h^ J iinr l :, '“ '3. Dl iELElj VT.t.H. 

! S J i * in,, |,a 3 I '.i r-> h<iiL>llnc. 'hlraL'o. Ill .,-«r >uau ^l_ SrP lert 











fuaniLlLiiu. lisiVi L.i LfiiIJil£ Lr-DliiilE: uiicS 
edr il, Bepi n* tliu Vwj* iir^m. i^l.iP. 
arid then WTv.'nrd Sn ihc psirjiipl^B ya^d 
I aiL uvtiy |;.-irt-.*c a mtitor car. Eil» 3. ib -ra 1 
ar r | JCVi'ir S3 iTill r Sriniiv 1-4 A»."Ii:*t* -l:i Ir 
f C!avliiLna 51O pa.^ca -uf LiiErrucLjF pcdCiiot 
rlni^-xiii! rni -Trrir- "n'-inp: I :■!■ :-i nu.li:m rl-'Jirlv 1 
j rnl >impli’WTi?Mn, |R-*> ill^ffTali «nr~ 

I- *f ready Tcfc re lie-- H^hly rrdanrri bTiu&dK' 
imri- I nval-.Lilikii? u wrier?.. arjCernllriiri-iD " 
it?, r 1 ■ | : i =■ men kuii'ZL.UilteUr E 3 i:d 

QK lhi"» Ih:-i "k “ cLlv l £r L - -.- I:v bcrulin|f ciill^kiii. 



ntftrfi 



Tliea, Audel &. rSFilik Avr,. New Tort 

KniUylRill Htnipy nr li-J*h A«wm «ii 4 -iMuwUta 
u:l, rj«ih |v.!..r.i». ry I -ill laaeiuitli nml| yju 
in- tc*:l.-ii iVjc Lk-jI*. rr». s ■" 1 1 , 

Njim 

OZ%U[4li«L — r r. 

Addrcai - 





Adoiinid-tFiiLiciD DiilliJIuu 



We Wake Your Home a University 

GrAiiuaLii earns; pond* not Atuitnntfi Tiold hijjhrst 
reeards and air most Biirt'*Hl(uL In USrftnJt bSdetiLnr 

iruCMn*. lAlltaf htmr wjdv IWrK t.l Aaicrlui— rrC.-KulcrtJ 

hy iMn.-h, for in.l (--1. w ri. Our ■ •.» rhkn teilCk— bldy 
prgp.inrf ly rh-AM *ch] Yrufc»ftrt Tn«l lc*^nu 'ini.tully lu 
Rj'hi-.l^ -lilirvATJ, I'nJ*. - r-rii rj.- ol ChlAip*. M-khluun . WlrtSn- 
.iln, lllinnla Iwi, 1 ■"l»li»J ^lAliiDBil- Jin-^ ullicm. WC iuktuIm 
MCW h frW afij jlr Ijlllnc lu |uu kv EiuiriLatlra. 

legally Trained Men Adiiefe Greatest Snccess 

in InitflrieysiMid public life-. Abraham Linpnln, F-Irliwfttr) 

id- Hanrlnun, Ttlaou J*. ky.n, HtIht H. r.r«T^, MlKhiHL 

SojincS Lrimpcn.Jala 3 3 AfTl-n n , url iln ucbiil a| 41 1 r non Mid li'ien 
at-L Ixhteci iarr, DuiUfij Ij-j ulipuit Kuntllnf > l-Hiiltflt Lulkyr. 

President Taft Says: 

“F.v»T3f min -wh^i F^pfrti. H^kr? J.. |i R | , wm i In, 
ch#- bH-iln#BL-nr ,prn£i^ilnMl wfirlJ ■linu| l | lit- Inlnvtl." 

n? r. | 1 m >uw ptufly la*-. a&J llii* nnk-r the fira^ tferp a 

• . ..I -*. ■ . -I-.-. ; r HfcloJ Cl I il- ‘TTTT I ■” T T 1 ffi T I V 1 1-i" 

— -fi J!y m.rJ.i: iy ji« p id, tk„.J Ircc lub^ud Tsr -uJalnf, 

Our Great Offer 

Wflw il i>nt"f mil I nrn henr E-> wr -iiTir half tin rnu lujp 
stipjllliiK rriv. CiTT^Is.- minted h i . n 1 1 1 1 ■ i nflrml arihl; tinttOf 
^ ..r jt: rnr-llmcni n -■ 1 1 j. W< n“wm> r I £ 1 . 1 r * u •■-i.| r j-x 
s-lcr anqr llirrc: l-r q u i l k , sv-b.L ±i, ihr . -3 uir.r. r i £ I . r .-.u-iy 01 ■ I 
k r txr b,i 1 1 |. mlriitir*. -.tn m=-«E r b n n r'c -L-f ffrt f.ir ir-iri^ bj an 
Inndraun -ol I « . . r t r . 

Special BueLdcbb Law Count 

iiT tir-r^r 'Icair.r.r 1 kn:**lniifr d oimzirrrlaL — . Pi' . Know .«jr 
r : kcry- i".-L □! laR-suilh. Scni l-hj pin 1 rp±iy . riia' i rr.ilr UtilU 
Elic L' 2 cr:a -Hiihilrzmm mil It li Ido Laic. 

Sad Fret Ceniwa ^ » I 

pa-T. «ulA[ -.rrltill |>mlrnlnn.,.l nir FRFl.'ei 

itITpf in D iil^r.M. ]ka': — H- r pj-'iiy 

■ rill 3E .lea — r^h: L.-.IY. A '- MV rbJll 

♦ tJ.MAr.rj fje-tbs^h&jT 

rvjvmm* 

H*i 1 156. WHitllt, ILl^. 

- “" UL “ 1 1 A ^ I'.IIKTLKW K^; Wr j *L Lno= 

Jwfll II jI? ^ Y mil oirrylrir Lkl.kv I" k I-. ] l, 



LASALLE EKTr.SSIOV 



T«K.« J 
ILL. 

.♦* 



. - - .JitjjftT 

M^-Lll ^.lLfir%|„ K StRuunhlpi 



L ::i !' i:.: 1 1, L:ini,rfr,| ,,i |^,— .. 



J'AHIE. 



SmrrrAyaj... 



SENT ON APPROVAL -NO MONEY DOWN 



C::l Lfc'... 



lBtatii. .. 
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■ti u'lne Irr^nli-m. uni ilxin r-i ihc i ill fca- 
jnilr-.Tit 'i'i. Any idctif nrm IhE Ian 
nl |lfx *n modi lime In |inr[URaj r*" 



H CLP 

WANTED 

'AVHUCEfyOS! 
U.S.tKWERNMENT J 

Railway Mail Clerk* 
Cuil-om. House Employer! 
Internal Revenue Employers 
City Clerk* 

jEj:flfflfttaiii}«s Everywhere Svon 

Over Jpiij 0.1 ill bf jit fed 

34 D ■" IatoRs " V. Hh-raii |Hy. IwLilili (il ilrilcn, (run- 

Cwkl flurtlrt r lit "U til Ol s-tinc pcrTly Lnai. Shi-r-cllcni 
I mi 1 1 1 1 p_k. y :l"iii!,niirnl L-j H IgLcr 
(j.-Tcmical l l iii , .U:fia. H you rinl lir.irc- 

■rl Lai rip [h<.i*:zi m !. bcmi Tud»j far our irhciiulf 



yoyrseir T» 

We- Prepare 

C&ndiiiilck 

Ft« _ - 



+* 5-end 
T ixJir 

FRANfcLIM 

H — * INSTITUTE 

^ * DroL MH, KaekHtw, N. T. 

p TLt c-Hilw-n, AIM HIE »fl dirttfcKl. mtT:ha 

ilit stndtr r«> ■ iw npr « b«V Cwmmu- 

_ *** ie.ca.«! F’ |p kiT I lti S -Uld H&W tr.' C&<aI& ThcnL'* Irac un- 

,i pic qunlluiii hi ■! T<> C ■'»* «J tc j iJ“i fi far Free Cou&lnu bar 

ti-a fLiiLOi.'iMn inr i.hc'.’kcl. 

IM .UJnji Hil ClnL tnnt taring Povlln ! H» Si 51 10]) 

,...*nltfllfii Chffc rHOTUtlTWJ \*wvt iMr.ii i 57ED l> 5' IMJ 

. . . .ftHrilkf Can hr I.HGGH HSWJ ....*■«** CHOI l»«l EU^ 

^ri HJI [jipc MUI9MJ . . . . =»sm ip lie fcnrtmeiiH 

IIM H Iftfttt kiV^tfiM ■t&ii H $l5Co:. 

. ..uiijjr 3y-tirr.il E«nn:«ti 



S AVI Ti ■■■■in ■ nrr — - -- - — ... , . . . . __________ , . . ... . - -- - - _ — ■ 

1DD1II3,.,.: .■■■■■■■ ... r ,r ,....■ 

- — ■' m (hit i-n^'i 4 i t *: , ii Iitm rr. write , ■■ 1 1 ■,>: 



...,nw 



FEtENCH, GERMAN, SPANISH. ITALIAN 

c<n he > mrJ qukkly. MJilv llisl pkdEUill^. jL iurt 

mvricnU, T — yn^E imn !i»nr_ Vl*j hr. : I lie brio! v : r : i 
i iuMtc pralniK«’ prsfinLnnE ruh w-ir-:l KaJ, phraor. In l mr- 
Lrliir-i; 1 ^ ^ I '.n 1 '.'nr th 'An r new I? Lie 




LANGUAGE -PHONE METHOD 



+*m.lAw*-4 Hill 

eoscvT Tui s pitAmcAL ummm 

St**! I V ll« 4 kl«C Uil TniiRH 4 l 4 ii 

T'Ta« T.ibiLKim I'I lli uii MtIIldiI 

»LH Fmiuu. nnll-IlH#, S W-Hi-lblli ^i r+n. 3L T. 




Leant Electric Signalling 

11 (firm— By Hail 




n.1 j.ncnn-4. i.pniiml^lil . 

pmiLidu. (ni cmr. hrafr lim«( pnl 
)i,«o ro 



A H plv-Crli £ J-Tiifit- 
bkiEl. Idvat c-pc-ar- 

ta iaL££r£ 



Kajplrl JiliurHTiint ir:m ihii Pin c. Ehi ba Iwn. 
tam nrun clnr. Wrlc-i Ts-lay IVr Cm LiViLlau. 
Din Lhli 'if!. Upidil ciT-nrd ie> mv uudiri-j. 




JiFf i'RT'll 's.r Ili' : 



\1C1IVI;. MrU tll-ft 4!>1 l'a-4 Sl.. ■ mi'UlU 




HIGHLAND FAHK COLLEGE 



II KS MttlSESi 

IOW, I 

Enter Any Tim*. LKHJfS ^tuci entdi Annunlly 

ll«r *rrl^ ta.n- rwipirii-ir ^Nlppf.j KSSHirEEillSS MHHJU !■ 
Ibr cm bib! I r p _ 'luri-h h hi f Aki#/ ■nr 1 lur tb+r arr, m.*Jj i-a fmv. 

COURSES OFFERED 

1 . CMV\ 4 , KI.FCTRrCAL AND MECHANIQAL EKCENEER.. 

f:C3irRS FS, y.JiL-3££pl ccuixiuc oflm>L !n Cbll, ]Licf3lci3 ax.dl 
McdliriiCail ^n^iuciTjiit- Miwrlii apcrorlnnriy pi nrirrmi ir-T makincr ■>[■ 
H'jrk. « _ Fw UkuiK * LuiEpCrir muir cirv[arjiriiy Da- i^h puriuil 2 rit’-ry- 
ecrrtr Couracx. "i-ap work Irriii |ht hi^nnlpa ( 4 H In L> r^-[*ir.aiHrv 
counn. aw cur brw l Cil-il<>r>c 

I. Um- V»/xr t-.l-Pi/iriirxl blnsInrrrlniilD'kiriiD 

n cu^VT " L OncVrar Tplpphcsn^ |^nfin#<rli>X 0114*^ 
rWjivPy 3. ^ lap ViirSi#*m ICHElp«t>in-C CcurM- 

J. <Jtb»Y*»r M*i hlrLiiid. anJ AMmni^bllc 
K I- limn THT Cm.»* \a MVi-kjnBojI 

Jiur m bar cmxiDun scbo&l »r1 u-r j line, A. j||.fh#| || f ■ 1 1 1 1 iff 

rCCBMI. Thrtp UUIH JH Wk ill. . .1 ... - .1 - ■■'rr - I i. • ' 

wtrt iiTF bpcf lira :-M*r| f.Iu-ail« 414 M l>'C Itt llatir < -lr Ckil »u likr ■ 
■r-r-niphit 1: H k i f i ttr i ! i tT GhiML Tlir bbsUtSUI^ Cwrfcc ^ ope, i illy puL- 
IlC-iJ. TV- lio> -iiH.liinc at'iv'pd' tre Ihr ni'ci >:>aiii|ilrlc lu !■: bound: id -=-=u- 
ballCB, "rill uaf Jla|uin=iny fkhnl In Lhc lii-Hd Muln. 

SPECIAL COURSES 

L THACTLON E 'S t". I SI r_ F.l L fc N C ■ . Thlc Is ihr- ri,:ct £'*"Hulti:t ■£ 0 «jr>e 
In Tibc-Jh Unclrrccrlns ■oflnul :-y alt l!n|^r>«rrlri£ ir. liiw,! ii.-ju* i-.uii.iir. 
I" i-.-.l- .r, -T/rr air.r-r-', S7ijJ«.w Ut- U/J^hl Ik-f 10 Ulit all 

pi>Luiai nn r-Lj jir-L a; if. |ybu ||4 Iheii. Fmir TmLllum ch pn und 

Ih twpfrlmemsl e-jrf-MtL 

2. t. laouM. AND -^VtOMOllL-i COUPiSE-S. Tlicw ivir Id 
hxy In; rr.ii[.lH--.+ri l\ ihPK PK-n*l«5. They irr nLceZuaaly priLlkiL 
C'mplclt Clii'ifkuT iTkClitCu JixUd Idr Eraimn sbItuc-j c-1'jn-..-.n ui ;..l 
tlul v» Dcnnury lv euIct. 

i, F4RM Bl^CILillCUlNti, b'AHM CAHPCNTRY. 

Nrn.j'.'d mne in which pvii bic LnlcrnlcU. A'l'imk. 

O. IE . IjONOTTBLL. mi. DE9 JIOINER, I A. 




WATCHMAKING 



aJibne; jmvri and t-t^i can tnsrib -tyliile 
ymi le*irn, Wylie for FEE H Ii(>OK h “How 
to lM 4 Watclunaier." FOsiaL brings, ti, 
STONE'S SCHOOL OF WATCHMAKING 

*n -C-lc-dt illd H . ST. bAUl^. MNJI h 



I TEACH SIGN PAINTING 

BELOVS 1 CARP WHITITC « l J ETi"ERI]S"'& by irwil 

mwflflL Mv 

IriBTrurdian Is 'Jniiiuxlr.l hrfjuu iknrrlcail, pfFunil 
jnd tbepeueh. f jjj’ wrni. SVtIm lar lupr r.iiilDtpjc, 

cuas. j. rr*OKO, ^u^.r 

Detroit Soiwl of LermjNg 

UlL-ARTHtn I'M. DETROIT. MICH. 

''014a. c- u4 Larpc.t BcBaql at |i_i vp^d" 




LEARN ABOUT OUR FREE 
COURSE IN SHOW CARD 
AND SIGN WRITING 



A Great Opportunity! 2& WflWi 

^Litholia” Ready-to-Use Colors 



Show cam Writers! 
EahnFhom r 

S2|to$50JBBk 



, for A lliel tfbfl 13 X 13 A, ■ rscnplnr r.iurcc lu ibOV 
Wa'lEHuf In IIhk xurchaJilnf cur luaitnul li 
Th.1* ii A inaC opirnTtHP-ItT Torarw- 
Milftuf P*F 90 Mi calhtt ki. » IH 4 WVI 4 ■!»!■ 
ean Ip* ca.[ 4 cirr K Good *l* 3 w »iwri i 
dcmnil M Ifl tra f5fi w|Fl3r B Of III blSlDHS EOf yO»Jf«IL CKiP Ifco* cud LOurU jrt Dot fl HKI -*rf »L- 

pbiShr-tPa LV* -i COnpIc^t COurdc in IcIfrciiiH nniTpi-d by an npert New Vunrk il cv card irliat Jlm us. '“LLpD,- 
0 >T 3 ni IB hlhcMDlyll^ird. pl[ncri: HTIIiI'T paLutcBrr naautBcture^, uicd Iho iisit u akc. C. ren-ir ur luhccLiurs. 
l"jr lur sirpcruE Lu- r.-hcr. L, l.tr.JLi!>ISii luLs "onucr, iL-PW|nL ready.. ‘"Lin 3 i uliii." n inc bcu 1 r>r ihr show ii.nl 
milcr. Ibc KrLai- de Ltc IntErlixr -ic: L*ra. 1 ce. 4 ccta la i'im;>T; tarnei Ix oklcc. clrculin and lull. IblnmiiJJJDi, 

LTTHOI-IA Fra- COLOR CO., 247 Wen Lfcith Swer. NEW YOK.EC CITY 
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m LAWYER 



F )R aver fiftc-eei yeara (1u) A fllCT Dean SchOul nt Ct)rrea(>«idenL-«hMa been pj-E-eminent as 
a cfitTfflpOf'iwftce ScluMl of and! linciueeiiiMr. It* efficiency « rwongni 2 K| by 

jiruTesaional and business men af the ii ighcsr type- Its oourpfn an<| frirsuTiay depart- 
ment are made use of by nu<scw^l W MW aiHI find tUHttlttra dnitiiiR to up” 

par .Cider lines, as Well a* bjrtluiusnnclif of y-:nir.fi lrm whi» have ablnireri. from ihis scJilwj] 
tlleir entire UitirriM for - their He wari. Thp siime rewnirees rind the same j iK'r'-uuph 
methods which hnye been uwd in placate the bualntsa and IttMieil iflfltruCtiiori □£ this 
school on a plaits by ii™ lf liavy now been directed Ip vnciiiimriy: a new 




Department of Law 



This Department is the re™!!. not ortly of Ihe American School's years of experience in teaching hy m.iil, lull of 
the rinses: sriidy Jind analysis of the neetfa i>f ihe Saw student. The c nurses nre written. pni r>ino |>]y wiih a vj#w to 
>v|sat 3tcld£rt[£ l*l>' Ofld study, hut wirti the Idea of ifig tilt l^jmriTiariitpnrj- l.jy w Cowrue that has evat 

been offered or that it ia yOSsaiblO 10- produce, " 

Inslrijclpf4 r TT-a limruclwi .1 the Arncnc. Silipoi in mm pr* .nvilnml la. llip rerrlnci nrtfprlMhC f Oi|f fe^irUeilM iHpcrt ir£ ;rciOr rJ 

ly Mir ifraue?: llviaj' uiLlinrj:K - i. 1 ‘jryipn it : 1,7 hrr.t at, or [qviI.«m« EO 

■ hr In-^i Iri-*"|| ,-r, r , .K in :I,p c n : run: I al-rer-iltF el ■I’l.l, I Ml.rrfcliy . t llrtli.n, 

Ulnnidi. limn, lllln.i,, ll*Mhrd. BIT., IfrCn n JTE I,.-,- ,7 .Vi^nl |n i J 7 ,^ 

!»!►* s..<» red-ittn -r-J'iee*.. 

jifthda Jida'j ban your rfiaracE 

lean Schcail lull if* x c.iiripLalr L=LTcncl> I _i’> 



hr ^I'Jillnl I nr Ijf fir h^+iLnl a plnr knot 
ioil Ertwii L"m.*jui lir banvnL lie 



l ran 



Tic Anwr- 
; jnu vm-'t 



■ Cmj rvc I" inti in jEiuru! . _ 

l.-iv-* ia ■•■■Jlr « mk — /hi x -u.ill pan rl y-air tfurc linir viil rix All lW -cur eitawrI ciair-E- 
ir,- r r. ..ill rnanfr riP aei biimc utcsnrtjJ. tauionj ii cx ■> 4l‘..ex>£ Ebclr fci-irt -hriu^i ila> pra .; - 
Ik* ur L iowMK dll La+, T 1 H I* l«*:ir cLabo n Id kurn ih« ,j| pK 4 mi.'*hiL ' 1 

Why d -J. mu -he iLdcL iy Vf SigDifrj 3 H«! n-liliftf fit C*.-ip 11 P 

Ameritan 5 ch«ot of Correspondence 

CHICAGO. U. *. A, 



Special Offer Coupon 

Araiui kl«f «r CtatiMMkwt, Qsits U. S. A. 

C«vil«nm i— Pte-wc *t*JI ue otupVit Lev ■iullcda, 
tiul 11,1‘^iiulin.'. criiirUiuE juut r-. lj. I lur-.-r. 

Mr. a. }-2I 



Kw~ 



AimHKit, 




Electrical Workers* Standard Library 

T-l^E (xwli* Mflth which l(> easily and quickly maater the Electrical profession. A Complete Course 
of Eensy L mo aii Arranged in. progressive order in Questions and An&ivcrs. Plain everyd^Ly English. 
Hundreds of diacrama and drjrwicij^s mdke everything so cleat that even a boy can piideraiand. 



JiieRnnt in a-ppcaranc-L 1 . J h e Ix.ki«B -Hra wulKl ifl luu Jrarnc-i, 
ted CiralpLete In ok'th-t^v-^rfd C'ise a± jJiown abcivc. 



Sficcialbed! Wwt«tlg« tinbodjing the research and lifc-fini c experiences of foremost practical experts 

F-ig{ht VOturnf^, pocket size, about 3 B 0 pages each, profusely illus- — Cf Jur'ON 

tfaced with diagrams, drawings and: pi a its. On* hi* about 750 paaea 
and covers every Lhitiji connected with up-to-date American Telephone 
practlbt This volume alone has iipwd of four hutidrtd enKravinKs. 

Afso 3 . complete Elettrio.1 Oictkmary and the Civil Service Evaim 
ination Questions and Answers. 

TKe FREE CONSULTATION SERVICE of tKU Initiate tor * 

term trf THREE TEARS it *t tile command of every purelitiier. 

HieRnnt .in apTMaramcc. The toufci lh tllU l*B(lier. tffrPhd writers, nnd 



\gblaaiiJ r Ii jep hi rnprtnl h-ii.li-. f.H. 

W*jchj™± aar.iAilaUMi >"i. mr pms% W- r*»r- 

rtXlW «r jer^i-uliH.^iinr, jurl ■ r 

nainiridl Lr-nAa. uf Ebn FlnTr^hJ Vi LTIi-TiR SJfll- 
unl UiF.hr) n itli tin 3 ^■Tis-ilLjllMl irfrTIZfl oE 
Jf-jiT lf*-X|-L"j-. 

M All fl. . .... mi maid. . lainiiin 

ADDIIESS .....m.i.j ..... -r. r 

Ad. .... 

DeaiFATIOSf — — - ...... 4 

RM PLOT Hit i r. ^-r — ■ 

hTxil. 3 -r.il Lniiliu 4 « -ad PnctJctl M.nhin 3 c> 
mi llfklfAi. ilr»»> IL k. La 



32 
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NjU LXJ.T I 



it r p ' 



LI-5.H.H TkE 4jJ1C 
EOllHEll B¥ IhE 

gffEK.I'JSWTLM 



^CCNrELhlf'tATlOH 



iDtTtftMrHATlO^ 

&*ttl nq Action 



*np A I radeY'j^K'ju irtbi dKcnandlZirjtifiLhaLrvtheyear. Work 

pIciianL^^B; demnnd for tinsnfrt Entru B0 ?r of tli* jutcinia- L ■ f r . y: 

n«tf m ahc-rtajfe of tiptriKiiL-cd wHomobilE mediarsica.. 

>ile iStjjKss Today is Mailing Big Money ^ 

you tn- yflgrj-df,, ho 1 * thOHHJShlv PHd prnc.tical3y E teach all tgiM 
he (Jav^Hr ertndl in my sneot practical AulMfwblH S-ctiow yuu JptKj 
j^om^y^BnsnGe and .drive any car nr truck ar open a. ffflf-Bfitt Bnd lj'£f 
the- hnLincps chortiUJfhiy in my srh«i! buju'jse 1 nave 

NyflFractical Automobile Instruction N; 

Ij'-m ivi; ftflri iiientwLi-nic' -mviran iif nU.tflnflfldilJ» ilMjtrputl^^ nttfl 'U7 1 '" : 

H| viiiii'j-ii iii ii l. bruxLiic, niTHi , +ity|;p fi#- w-hIeLSok- l*tll# Wflffci tn"rh In* 

Bn i$Hnq Iiy il-iii ii||- Mi-h ,iri*uf/ WhjC- ,..i ftkn with YC'UP C*a n.nndn 

w*n - iflf cwlftl- MH 1^itTnotr«lr* ^ s Y 1 

i- ffiii plocr popr nntciC o-ji nut- mailing' _ T . r T 3 ir 1 

ifcWWl Iii.IjS-iILuC niiicl. hu will aIhI M:tid [tJ q UOOKS USW "li k#f 



"Sweeney S> 

It ll Lu'llr tJill r=.:i|[ [ir.r.-.i 



rry.-tL:-i: L 
r«Lnr. Liirl'jj 

burS, rtJT, A 

lily inikiw 

V HI jH 

■ A\iW* 

■ \y ■ i 



ril Double Your Earning JflTlity in Six Weeks 



learn the Automobile Business 

hit« id daily u*r sre pd* ir, ihijjict Adjustment on ■ ■= co ‘ 



Everybody in the Automobile 

1 want it,'j to carr.-T ta my scTidciI :. i want ymi trt 

attorn, the- flasomoHile. SI* wft-k? Hfier the <J«: 
will he prepared to properly repair any lutamr 
repair sh.-rip of yiyjr own. Von can learn the 
bi*ii ycui In working out (or qule-lt. dionoufl 



r. n .udr.tF Pin/ |--ti in u ■■ 

ihcw p-r.prt'jr*, IMliiirqpJ t-mi.i1 
undir 4t\+ wa.trhf-.-il *y 

Send Today 



rur tree .-on. 

I hi fi.-T -t'liir 
fun iibnnlut 
bMrigrc.H Ail JtuLft tii^nrL Id lurn 
(Trent trv-t- Send loflir — tH In re 
EMOE 



Ml m.r.h HTi-rr QHr I h i ii.h ■ ngj nl lf..Tn|^ii1 

f in jc, 1 1 1 u.t r+uiilifl:. Writu ftir tl» 

nie--rit>W r 

3WEENEY, Prt*. 

Sweeney Automobile School 

1+62 WMd^nd Ave n KANSAS Cl+Y, HO * 

fexpcfi cured cbiuifc-uri, repair nPn. truck Jnwn ar_j dfirupnitrttar* liirnlaJifd, 



Th r H ch ool o-f 
Pncb-nl ±.jurncnt 



No Books Used 

Toole Furnished FREE 

Tie- Tiihlca La Irw .arid. jIi.ci 
i O^. Kjv# jj.-.r3 ihii_ v t-’j du net 
Jii-.ilirr *( eap-cnSc 

in I lie id'kwB. J-JU ,i'c n^i* 
/ci-r+n y^Hiu inf i*.r 

|ir vhVfetf IriD'l r^ar^aM.*^ 
M-L-Jr.'Vd «i"rf ***- 




00 VOU LIKE TO DRAW? 

Thafi all wc want Iq know 

Nl»w vr ‘H-FIJ huC r.Tr|tn any fra ad pciiL-c — 
_V- / cr ■ !»L ul Ifcr vlu id il yc \ \ jn B *er till ail. Mar 
' m f~y r JJ n cliJm La rak-c yc i. cicli an ■ week. Bel 
is y du arc anaiaua. in dniLap jwr IhIct: a 

c=cir<c-u>l.ul oKrtx»aiiT. k- y-=u tax. Vbll tiTri. wnri 
j c:-(i 1 . - ill eIwi r..vTL=p villi be. In ranpi lur 7 .iHh 
z-i .virrri'irrt anil nrph.|im pbJi. anil In iie ■ E i[Ma.fq I 
Ths W. I_ F.yuib Mrlionl ar fjrr-anajng 
ni n.ai ni.pc , ci. v.-un.i, i>. 



OTOPI Tn.;ri thr Upc-ijriuxiicy, Ed.ji FRDXOTION. Ter. 
J « ^ » En(-inr"fl CWr.e* Trainrd Ctm. 

nr t ni inJUUinrt YWT Wt fV 

KLAJJ! in i - ■!■ En.r frw ItM'tq S:*-*., 1 ner. :.i ?1 



IHE VERMONT ACADEMY tor Boys 

S^xtrai KlTtr. tijrnwt. An M«U *di^ Inf «hiO#™w -ir.r nr .in i 
i kurcHJ^h r-'.-i. ui-iii. Krurclal Aiiaaix-Hi “& lita Lb chf Mi-rn. Crnll -rur Id 

■utfJeffts. l*i*rrKt«ii1 Iff sv<inpr Ihji-., Tktttij, ttm liK'. 

(JEnKflE ■». T-awnn-w, a. w-. P.P-. ftlHlml- 




BE A SALESMAN 



P*T« Win! i Good 9 onion Whrm Tnu Can Earn 
Fr*m 11,000 14 15.S0C t r« bill Eipcnmt 

Ttirfc in hoTuti-fJH of b-xi^Ii poriMono 
now i>TWfi r ffo fomuiT icijicrlenoc dj n 
SnJtmui n'Qigl rmi to pet ono of tOom. If 
yon nanttG ontrietTic w nrld'A best tWylAS 1 
I»rofeiilofi our Epm £inployuniLL uuhhiu 
ttJIL Ui MlhL XiVJ tn n^iirc n [KiMtlon Yrb*ro 

ki r«a I'firn poml iififf.-- iijiliy j, m iitm 

m-niiLK Pmh.iltx. 1 tn’-Mainiirlisn. WiJLoUi- 



E w ■■■ir. I'nrn croi ii nrifl-.-- n Jil n.- j, m iin; 

iHt'jiiiijj Phu.-iLr?,i to JMQinrirliSik Wi i 
floy for full | ■ i i 1 1 1 1 Ih:h ; I: -[ lif H- kiiJ i:|nni 
Iiie?o,ikI ’tin time ii Id I lectnin from huuilryi^p 
of our iiiidijjitH Tut wb(iin iro fin™ Ff-Mirill? 
Kl-ri: I vn If find pniitlOJim |hij iriir (mm run to 
Oil I ■■! TBlVflU. trjll (■*EKT!vdL 

A[£dJi':M rwun^mflloe. ISrgiL IJ3 



NBlionnl£«Eei BU’iTiriiigi AllHilliui 




CniJrnco, 
Swill *i 



yrMirTor-k, Biijinii TSty, 
Et-w Oi li onh, Tyrvaliu. 



WORK FOR UNCLE SAM 

GC'^tTntifeDl iKAil-om oOer Bluvnfc fmnioymnl mlh bimO 
P»T- Cusns] i'...vr Initial Hmrbxcpti:, KjiImiv 

1fj.ll .-.r'5 h»| Uifiiir li«»mnMl 0 M. (vcrynAm ma. Anr limr. 
ku.flllttL JO IX u-«* r dl^ll'lti C<.in*inc. «ilbrjli><s. lurii.lmr, 
Onf Tiirt twutlrt i'tjj . I h\~ yon -Tin jurjaze uz-jlxr j«ii A r.f| 
■S^L.-(ri vli il lunirr 5f.irtlfy or-CIvll &-rvl:« llximlm. Wilro 

Jo i U.>iAfcl OjJxr. hnWIDt 1.1 YCL HKBUL'E HIBC1IIL, 

toll Ui.LfiL.-n BUfm B--h— irr, 1, V. 



F] STAMMER 



My bwb rto 1 * lo- 
Stop 5 tuinlncri.nl 1 ' 
— 3 tnurisron. '"ScL- 
«nlhc Tn|l!:ina ,r — 
d:ctvL tu t’ie point, 

WfLt-S N. L !Lf.]JlELP, mS Gion Si.. GSO.HD, L : ,L‘F. 



ADVICE 



3 iidr-Tma.tir-31 mill c^r^cniv-l na r.nj- 
iu’bJvCC Uii'JtJ Eli ii *uB. Nil i^aLLHr 
m ini". Jim wim L Ei> kaniw, an irnittr-r 
wiiHt jiiur p-riMiiui nuulitkin, rasp 
lijj ■-■rKmiixiif inr. run. h.fi|jn win. 
*mrtm TOfiAf wm UKAfjrrru tLf in iihth.4T-rw boO% rsfejs 
HftamilL BUREAU OF ADYICl ABU EDUUHM,527 BWc. CHICUfl 




WINDOW TRIMMING 



Wrltlnn hto 
■ 1 1 1 wnrl'1. liwr 



AtTortMljiB 1 nnO <3ni-d 

l-f-Ht jilI.L |.i.:iN>*irii- i 
■ vtiiix f JEL li«]5j ■ ': J j u IL nlr.uc LL 

ID ESTER flHIJIli. 3M IkW. EWk<rpUHlCJiGQ 




Prepare for College 



at Horae p 



nUtnfrarof 1 

Idt.jIliEL L L " I u I : 



V o i C-ir, PfC-irH lor i: -:>s* r.i rr.p|. 

' (■ you 1 high uhooi ■ , o>fc of tome 
OtT iiiir.’-fl(iL tori(«OOKf(€(e 
BKlhCiljL Our cooimFH Iiim't 
olmmitig ihev ort , -rine>ibf nw ir.V«' ol 
Coaudk. Fenniyltii.;*. Jl^«- Inn. or Trot. 



uluni, lillnou, diicL'fv. Jlfcli.r-iij and oihet ItstHc MolvonJiSMs. 
'1 h: AlUO-flOilP Sl-hoo.1 if Dnr Ol lilt llagdlt «.1uGnlOMl IhHStli 
II.-. : - Ihr- r. 1 r r ! : I lad r M : ;• ■: r «j I L 1 ■ ■ 1 1 j. . uliLiU.1 i. 01 COlld.rOiL. 
tVr+n fifipmol l\i 1 1 . r I' : [ - LZ J 1 ■: r I j:_oklrL 

AMERICAN SCHOOL OF CORRESPONDENCE 

5791 l>m<il Aftuiie CbLifd, U. S. JL 
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Don’t Be a Half-Way Man 






Learn a Trade! 



Make *555 to *855 a Day At Start 

Every day the demand for trained men is growing. Never before were such 
high salaries paid. YOU ARE WANTED, Jobs— good fobs — are open now. 
$5.00 to $3.00 a day right from the start. No experience necessary . Unlimi ted 



future. Success certain. 

Here’s Your Cimrulltet: 

C. N. T. S, Gentlemen I bnialiL'd 

my cmin® in yuiM* flumhltip school 
twrs years njro. Aim in bu^inCi^ lor 
rtiVMlJ litre 4 net have five plumbers 
Kinr.it. Can uie LiVO of JKHJT ffTnduafra 
At flave then? write rrti 

Your student, 

Syracuse. N. Y. JACOB S. Swansoh 

C. N. T. S. GenElenieiL Havft been 
working cveiy day aiirnii leaving 
WllsWl. Alii Setting Sfl.OKJ a day aL 
Electrical work her(r Fitli CT1C of thr 
Tills ElMtrlCfll firms. Expert M jel 
into bu5ineu£ for tityflcU rhy, rail. tqu 
hnvio the best Elcctricii! Hthbol m 
AiirtdcaaiaU I'D always rxirarr.iriend is, 
YOlSitB truly, 

B. W, STEVBtS 

Slii Arlington FJ., Chicago- 

Mr. L. L. Cooke: — MaJiY lliflCltiR fotT 
Hue job which you (ti* tis. , Getting 
nlor.K doe. Thure -are fh ‘6 bricklayers, 
on tnO building ar.-d all Qwoa inch. 
Ben* rtfiSrtla ™ri*Lf and inotrac 
tats. W,its truly. 

Lemirurttm. Ky. Patrick Sul u faw 

C. X". T.5. -Gentltmen:— Have mare 
business h.Ere thin iiniojT than I cap. 
I i . . i i .- 1 To , Y-mjr Faint Lug and LleVOrutirtft 
cuitrw CJin't b« beaten. I can. dif any 

kis:! cif TVir-rk tiOW biL CI19F JBT1*. A™ 

RCnag lO Httd you two pointers □ppa'Kn- 

tices this winter to tab* a coarse. 

Yimnl truly. 

J-'l-.i I jLlv3.lt, III, H. L. HBAOD 

Deal Mr, C'X'kc ; — Am now n-orknu; 
for The lllimiis Stwl Cfl. ns draughts- 
man at tL 3 S pur month. That's ftfurtg 
some, and oilIvoue of your school three 
months. Your diafliElST ooiirse ia fine 
Hem I the instruction, the lre^t Ant 
seedinu n}y brol Mr to yuur school not! 
month. Yuors truly, C. W, jAdtfStti-.' 
3 bherman Ave.. civarcslon. 111 . 



Wc teach you Electricity^ Plumbing ; Brlddayinf ; 
Polluting ; Dccoritlint! i Drafting and Moving 
Picture O peril ling. Teach you in a short time at 
Bmiill expense. Give you the net uni work to do right 
in our schtKJl. l^ides touchinjf the theory and fundamental 
principles of these trades. Mote requests for trained men 
come to our Free Employment Bureau than we can 
fill hence we are making a Very Special Offer at this 
time. Send the free CQU[Wtt for full information at ontu;. 

Start a Business of Your Own- 
$3,000 to $5,000 a Year 

Malt? of Our (graduates pa into ltusmftut for themselves (limn Inav^og 
uchoal. Make S3.0D0 la SS.OOO a year. You can da the same. Well 
jrna ■every nssi5tan.ee possible, Utlf SchtmL is Lhe 

Oldest, Largest anti liest Equipped 
Trade School in America 

You can etiier any time. Chiyn all the v<-pr round. I lay and nijfhc 
sessions. Tuition VEEY LOW er this time. Easy paj-menlfl taH mat 
if dMlred. Wci»i;l hHt|) you pay your way thraufib school, m 

TtMtN We w ' s l furnish. h'FEE nil the 0 FrPP 
r r ™ 1 CCHAlB ond eouLprr,HDt you use A L A cc 

■while taltinc cuunn;. Xu kk^teisc to you. LOliPOM 

Mail Coupon Right Away * 

T L< w r * ? tw 

Coyne National 

I J- . , --- , Trade School? 

your kiHiwbcd pe and semces tn Iw- o doriand „ ^ TT „ , 

MAH- THIS COUPON AT ONCE. Crer.c 0 #*iL diuhibm.iu. 

fietourOUIom f FSEFAID yewr School Catalog 
and fulj ri.irTHi.al^n about leam ins 
J " jflr it tTnda-^ I ; 

L, L, C04RC. Olrnctvr ▼ 

Coyne National 0 
Trade Schools * 

I , r. i - : i . mm » -S 1 F. Ihloofi 61. ^ 

C HICASO 



Start on the right road to succeaa NOW' 
ynu want 1 « ripe above Lhe urcmloi.J r-l»si< : if 
you want to asaore yourfutore — if you want 

i. fx i Ti demand 



If 



Lu busy Chicago, Tliftie 1 tradea pay SGAir 

fifi j-ii 

■" ■I - ■ ' '■ ' I :l -- ilHDodjaWF, 



a day — fl hours worl!. u 

asd loll particular!.. XoobliEadananur>d 



UiUOmiE 1 W Ol.li.^.-, Ill jlL-;, 



WASIE.., 



AT>DB.KB 3 



I'ltittft JJc-n C r-fiml fVijiufor .ifrrhoTii'tu 
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POPlItAE MICH AttlCS AX5VEHTISIWG SECTION 



How You Can Get 

An Automobile 

FREE 

We want holiest, sober young men 
in every county to learn at home to 
repair, run, and to teach others, and 
then sell the COEY “FI -YE R,” 
a 6 cylinder, 50 H . P., £ passenger 
Automobile — “The World's liest 
Value." ’Write Tor full 
particulars how you can 
get one free — address: 

C. A. Coey’s 

School Of ' 

Motoring 

Dept. 205 

UH 2 K HKHUCMC AVF. 

CHICAGO, ILL. 




GOOD PAY 




BE AN 

ELECTRIC 

MOTOR MAN 



Stead}-, lieaTcIiftvl and pleasant em* 
ploy mean. Position! open in rrciy 
itaie. Our easy method teae-h-es at 
home in spare time, 

Smait Cwf. Partifrliirt Frit 

Tiallcrcal Itnstitule of Practical Mechanics 

illS MLchlsan A™. • CHICAGO, tlL 



Get This Free Book 

F )ETV" pages with illustratkinsi 

b( truest. nwraL. valuable and 
interesting inrnrma.:inR on 
Klck-tr^ity cvf i- publfeJied, Should 
read by every ambit iiyjs nun 
in America. If you or* nrekinir* 

TOOrtlofl. i me rested in, working 

at. sLudyiiijr ar about tn study 

ELECTRICITY 

y&a n«4 this book. lit ahciirs why you should, 
aprf |viw ymi an t lievtlcfi yourself 1o nttsbetr 
«k:ftlririty a ixl ju. r.iiirlu.r-H and b^curmc an f*F«TE 
drlctiracini ft# a rb-ctrical in from one to 

h-iicc ycArs, W rice fd.it «ipj riwlil nii-v, 

McIhkp] of Engineering *nf MUifBulcH! 

7b .‘uXjuc%. f'A*T f I rmAt atrr Jfajtor./x 

a fiJ - 1 T ■ Mu-ht E tn At. Mll.WAI'hU :, Wl&COHJIN 

JBr» FmfAtflUw raw 




EARN 



A BIG SALARY 

Be Art A uto Expert 



I' If demand and ban pay lor ctmuircijfi, 
rtbiirnstn. “nd wiltwiiCrfc Our system cF 
ladivii! _al insIrucilonA by ikj’-I erwHtS yuu 
tocrmiplEte lit course In 12 fimple It^na 
Jt borne, S?Tid T ri— fl a >' Ice Frrt llioh, 
nordnilsrsv and tndoiseniefrt# *1 II) |e±J- 

IlSE iur-.nm:Nlh iTlJikrm, 'Vl'* in 1 5=1 







W. lUD^fnobft* mnkvnh 

FREE MOD EIL 

Pr-ri triton 1 .»n Lsp 0*9 



rnduBtes In ret ivasitlojis. 

FREE MODEM. FURNliHtD EACH PUPIL. 

UfiTflt St, b .Y. Y, HP Icy 



LEARN WATCH REPAIRING 

I n«- a mMhnrfkef— pw t** h:wn ihla- pfwlQftta m>le T»i 

CWHpHlCtH Id * fr-r -rfk* III yi^ir ,r *n hiM&e l*r llir 
ITt&elir* ClWrl Eii-S'ch. AIIct JMJU iutsf Ic*- llit-murK jruu 
will knu«r h ■■■IlI'i firtud A To Z. You Trill fciwir jkifiL ista.1 
Lhc cn-.icT a noi h*i»r lu Tcp_r «k. When yin ^ndiui# 
jra Trill Ik ■ | r.jciicaJ winch r:al«T Arid rrpjirrr and 
rnmr^irnc lc- All any [KAlrkin, ITm*: tj | ruf. I nr -rtir 

gajilii.lh-4, 

l|k )cr fi* Wm. It fidns fcf dflln Hi Mint. 

TKi: Itcfilil. VIH WATCH K( IIIH1I. 

t) Pcfiy EVk, ATTICA, INDIANA 




BE AN ENGRAVER 

1 LA 1 5N AT DOHK-EAIC N fK Ht *JWJ W KK li J. V, U't 
i!li* i>riponu.l InwraeiUyns had turiiSib n..i...:i T y irnls KidCE 
Treat'll, FHIVlIllkldt, Jl articular* *iv mill. 

nikaa* E n qrAtla i Selie M. PepL ao, 1H> W. Ch.lraga.Sw_, CblciB* 



LEARN a Profitable Profession 



W'$ L ,- i» \ j'»L L r p Dikii. In h irw m- -nGlip cin ^*ti iJk 
VrirtJriay M vcfcin &-Th+ rurj — M pHhiMh 9n\\ lifElj ■ 




> i k: 1 1 

HUpAfcf lln 

to Jrirn. 



pjltl prrJwBtan E«r men b lr 4 ir, ,j|ir„. 

<Mnn7Shl:T. JMyPIfrJ Iff I'liVlidaiiL 
*ti& piAr wiir^i fMfcraa Sri Mhi rtndip. ikilj nrrlljs*jr 
*,1 ur* c r 1 1 Ft- r 1 1 hr>L ,1 u ll i orl ue*l dij 'l:rau bt> fr &■ I u Jtl t-jt. 

TtF^ i i.|i n-»tlnr Yt>k n|Tp,,rtunill^i C iJ kirldJ 
and flnniirlal LkI.1i niirnL hpnriiJ K*m,a rnflr. Wri ts 
today lor bur illuitrdtad -prui |i# rCcm M.-nnC kRCIT. 1 

JUttHKaFT WUrE OF BECS*MP-TBHUFr, BI T. KirfJti, it. ffifcm, HL 





Learn Tlie Auto Business 



EARN A SPLENDID SALARY 

B I<J Oppcirtunitii.-S fbt HUamr, tnivd, 

•mATit flr to enter business await our gradu- 
ates, We have trained thcniKiticIs for sue- 
«-:.q ns cFia.uf!u'.itt. rtpflimi*n. tester^ ins-pranrs jfhl 
demiJttftPit’nrs. B>; our unique sjrtitinn 0( actual yr.idtic* 



in linvi’c: n ii 1 1 rep.iiyins'vn.'Bivelhe muS Cvniflctii coitnie 
Extensive equipment. I-lxpcTt 
Write tixl.:.y lot 



In+vraeiti- luitlofl low. Extensive equij 
Eutructan. if® owit wuiihhIL tor ScEdr 

f ree eiii.yli -S nnd special nfier. 

CLEVELAND AUTOMOBILE SCHOOL, Inc, 

Knt a Ccdi'SpondtfrosC'nflra. 

£$4I Eue Lid Aveuue k Cleveland. Ctiw 



Jopyrigh 



trial 



rieaHS JJfil t{4n Pvjrillar Hetkfinil't 
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Paying Profession tf? 



1 1 Ll .-Hliri'r you B ifCKHl IllNtDIC aild ]H)h 1 l ll'll fl T liTl . 

JA., 1 * ^VLwen yisir-* w« b«TeBuicc-e»BfullT tuuiflit 

PHOTOGRAPHY 

Fh?t(h'En^rn<' irii ThBAfrCulorWork 

Pit orBdjfcipn ; 3 r n pfip li fin ■ Tprk, ^ p o BI , IE lln-w ii ippiaiv 

llni [r-lll'n. lH4m -.'All t"fO HSl' -I I!’ l-3-f ■ I I. J'nilr 

HM 1 . - I ivi II- JB I'E Ih'llp'.Vi'. Will# f'jj ill III ll'BU!T“Xl I^V ! 

IIVUE wLiKLoF HrafuCMF'HV.aw Hj> t uri in 



ELECTRICITY 

Complete in One Year 

SCIENTIFIC ELECTRICITY 

IN ALL ITS BRANCHES 

Bliss Electrical School 

Biiulkm mTrlrk-il lo ElWirntlMil. onil jirnn- 
tlcnJ rljed.rlciLy. iqi.tLlhi:MuI drnurJisr Hr -4 
IHCTHPur y niirlitnpi lri|f wink, T^Ai'k M11131I lolty. CnltCOSItFk' 

tlao. hard work. Fur youuir men of eiutlt nml ohsrartw. 

211 7 i(&n. nf utiibL-ibiL HiiriarKa. f I r:nl uuEi'n I111I4I II 1 >E- CliniS posi- 
tion^ wnle IDr new rotator. 

IB T ihimi A t#i 1 WB b hMNfiT 0 N, D. S. 




LEARN TO RE A WATCHMAKER 

BRADLEY POLYTECHNIC INSTITUTE 



Hu null ikL'ilI ]Jv|ULrIciiliil I l'fdflUi Llllll l>3n 
Alii n. — 1 1 "iT «.- 1 - L -iHliF.i jl LurrriJ 

HV r^n li VS'.Tflch Wnrtc r J^Fir-lry, I'n^rjv- 
1l1|I. C|a<k lVr.rk, ■i.’ii.rtk’L. ThUbd 

rrasTiEalil? riuril aid r.iiu%nr;j hi hid! 

ibipLi-j jir> nwu Krnil liir nulbi at 
InFiiamailrm. 

JiJLAIJ 1. 1. V . 1 7 apt PLOjUA, ILL. 




Stop! Read! and Consider ! 1 



Which ia the better off, the man wild haa a good 
trade, or luj who Wongs to the vast finny of 
unskilled wcrker&f The Wow York Tfade School, 

1-riuriilr-d in llisL. a:id endrm'ed, pfHvrliiw nrjui li'Al iiwimdliru 
Id yarioLU, tf jitifi for yntina Full day e<KiiSrf™. 525 to $45 i 

■■WLniiiiji daises, 5,12 fei Jill, r.lHrttSt'.-d catadOffm?, «lu>« 
irfd^o caiiitji^ *ri(| six-jniC full parEkiilirs, ina ik'd £nw (hi 
sippItGBrkia, Adflrra-s, 1262 First Avenue, New York City. 



quick, thorough: 

ELECTRICAL INSTRUCTION 

A clhij |'I> '.0 I Jew.- LMiur-Hi ia I mi i :■ ji>Ln>, I’isan 
nail na{'ii'.7 ^ij'iU'L Tmipli L pri. lunli* 4 :ium- 
JiiH'tT. Ft ik I ii'ii ‘.>ii h|'*:ixi.I in 1- 1 1 - 1 iiiiurlilrii-.H 
■ L\~i|iKruiil‘ , lt. ii | h > n i C a i ■ lx j udL i ■ <ia r. Krr r; 
brnut ii Li'iit'rr. iiiD. L ra. 1 1 ► — i «■« i ‘ --sa tin-d :i|ipli- 

LTil i'.'Ii. (ihuluutin hi lumliiuc wlmrtrlc LMim ■ 
juiiLDh. Ntii fLiiiHN Ju-lr uii'Jl Hri< 1 1 L h n i bk- r. 

WBTTR Pm 1WTTASI3 

JlRTAJiT A STP.milK eOCLEGE 
K«. i i J. iZullinc-a BuiL-dinir lil ti .-U-o, m. y 

NATIONAL TRADE SCHOOLS 

lit 1 MTFII— Yunnj; mnn tn tt»m mnnh rT*[{,. ^jU[.lrUi 

II rtil ■>■ ljlr LIHITHH, 1 1 1 ‘ ^ ’ ■ ! . I M + 4 III |,n! I ■ r| T . t«|1 |i » (CIIMII-.lIiLiI 

Isrni shrill 1Lr.i™lH'r fLet, luli, r»- pHiali-i » ti ^ NKtlwi DHL 

NATIONAL TRADE SEHUULS JHDIBItaPOLIS, dhOiftH fl, 





MORSE «rt^l WIRELESS 

A,l Hy FfPidicftE Bahwl Sjferdlrt fi*itj.4.| k.r 
Mnlinl mil l^enU We mmIh A^rnty 

"il'vrk LMlBtfl, Hi> artuni liur Birr, J 

| teftc I„hle* nhnilMinCA M»isw«l I 1 - nigaaSJ- 

i^ii 4 11 1 VFtHerr, l.raiiiD Vi' b-n .i^V W:rrli 14 Kurina. 

Iz-iirMd h? TLulTHkri, WIiyIpsi ll- Wnicrii 
ffplan U-iranLi. r.xclaurc Mitbads. T#.i; IrffA. axi 
pi jiT .'il Fj rr-ir-i. r K'ng fxvuh undi 3‘j4sr rav- 

r.r> ■ Wmfm. [nctsisiaaiBi mni. EfcLKut K. 
G3KI , Pin. a tnblrt, HI S. . talfct. 3114, *ial:iiiT.. Iii. 



f ■ — — \ 

This booklet will 

give you your start 




You can qualify as a traffic Expert 



In yeaar spare time—uf h&>K- - vcm enn the>irniRhly 

master a nuw ptytf-sjHtiMi. Ex| iu/i Lrufil;: men w ill lielp 
>ioi,t— Trill eliow >1011 the way to lucrative employ- 
mijiLt lo adturiibcd, jileiutioL tiu] uncryyivtled Lilli ug. 



A big field opened to you through our 

COtr«pDndenc« come of instruction 

It hcnly iwnily that rriinufr.KCKrr- aad. sliiy'pm ^nerr.lly 
Lj" z ,n:i'ieri’i tr.'.fiic La Lis Lmc lich.~_ Y«t ujosiHEEitUiD 
is Lhe Iderkl iLi igjt Ictm •:( cxpciifc In chf wnAd. Hieb yar 
Ll totals 2 , <IHIG in r*:i ihilhirf. — 111 u I Imilv Lla': ELUplUi ,i:kIli|i- 
|lsl e 4 sll iHU t*i kulxI IiiiiLk. 0( Lhii inlBMilt, it B twwrv- 
Uiwtfjf mimilH $50 jOOOjWO,W it wnjtrf — lent to shippers 

ttmuijb if>iTUKE of thr atw Clc«eni-ni _ .l Frdfht Sates. 
Till- ilemaad C:-r -me. ttHd can. »ve Itik wistt — who iindi 2 T-:.irjJ 
Etc tralEc busing k wiy in txccsioi thf demaad. This laspile 
tl tie (ut Ihit Lbu« jnlii juy Lhe h^LesL Jciod of sdirlei. 



unc irifilc .lO'itrb. 

art? «no 



Manufacturers nnd Shippers 

lust CKenrthi oat nKiDduClurtr ]rnt 142 L.B5 on a aiefk cnrkxu] 
sLpmvnt ihio^b iiini.:ancr d i rpcdol rucimuduy ritr. 
A tulle B/pBri ciiuLs Lave :.ivcl Lhisw Anjihcr Inst a 1% 
Driier bcisiUAA hi,. «»:ii|k:iliAr j, price basinl on :l 

Iflwer EirLiii,! lalf, Sm.-li llila^I ore ri^ulor inruc3i:iHTv, 
T(Aju|aKtBiioa Lrasnrt tdMW -canoplAe pioio -dAjf tc diiy. 
You, Oiii aiilidpAtF T'>ir TaLum imriUwir feiijfy & pmnt 
one — hy !HEur:lin£ to sccia 
likely empkyra the L~ rfit lut- 
,1 do cds, k io 

about ii— TDUAY, 

FREE Traffic Book 

Hero Is a book that Lal :its(i.i.vl 
o, iTtid p> tbc kind, ol 
It i* n -oi™nvr.n-Mase 
nr,:j|ip'T:i;o'ly via the tni- 
Gc r>ile. W« lave plven :te 
liMk tiiii werj- n.iRie. IcEilt. Lint 
y.ij cm quol liy as a CnlHc ni'it . 
Tie ininfoiunltv Ii ilwlii 1 itL0*=IJ 
is uriEEwd’d. me fii'iii T>«i<db lie 
■Imlcisncvl 111 *i«y BOycOiDcr 1 b 
!** PW,Jy r.. fur o. L[ 

u|JFV In ia« cluhn nLtB, thOr BIB 

M»'l« fur »«!• Fo k WlflSo DB 3 H. 
SlAlM ■Irr.lr-I ih, C3UDB* |! lr f, r i‘ 
ElEp. MTiia null It riaEn-,. 



impren.'jirn 



lit TV.li: 



t-r 



T«rtir 

C*Oc I rj M & 

lOS.LtSaRe \ 

St. P CLci^li, L1J. \ 

Cm;. - rsi'n K ri d ^ 
miyt-ur Lr« hc-rkl-d, V 
- '4;n: :ni:-n &.'a «an 

Cfpp-«n.:ii - ■ rt j 11 k 3 ivf 

JL-:u!c" i*i lL uiher -■JcKiip- 
tlT-e nmlLcr. ] ll InLcant-cd 



wav u 
H jbb. 
talk or. 



:f*uc. Li.;... ...... 

Ailliai 

et!r.. aJJ a 
b lalnm ..... 
I’liiniL p-gitftsa . . .. 



National Traffic 
Collcit t r . 

'y rannrporitd. CtpL ^ 

V U3*1U: 

\ 5tr»l 

CHICAGO 



F?Cil4 , e Uenfityit fofisJar J! cctianicM 
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The Curtiss 

Summer Training School 

a .1 H nm n*£>nda p<jrt| New York 

Now Open 

jV^jit ffancf& i'.Tj n?w 

txpniaad iftjfFHefcu'j- 

Aeroplane 
and Hydroaeroplane 
Course* 

The Curtiss Schools {ire the 
largest in America. Seven, 
teen pupils obtained tbclr 
pilot's licenses at our San 
lJiej?o school between Jami- 
ary firai sntl March fifteenth. 
Summer classes arc filling 
rapidly, 

WRITE OR WIRE YOUR 
ENROLLMENT TO-DAY 
Prices and particulars 
upon request. 

The Curtiss 
Aeroplane Co. 

Hammondipcrt, New York 

.Til': HblDC hi! (iurtiir. 
AenijjLnnr.. ind Molcr*.! 





I TEACH BY MAIL. 

1VKITE FDD. UV tKlin lluuK 

" Hnw r«i Brn'niu ■ LrocKfl |'#n m* t> " 
jii:l I nth L ypruL^irni. 'Yiiur ninit r *** m'.lpr 
Trl^rr on ncnail it ran ir.il.ru- -J.ii.ii » -«in 

todar* AiIiIwm. K W. r.VMHI.YKa HIM Md-ttf Ul-ip.. Kjcajii CUiy, Mn, 



LEARN WATCHMAKING 

mamrr V » AT home trnmmmmmm 



!>fr Mr rmd- 
■“*!! M'l r 1 pc i r — 1 1 bvuIbtti -:J 
>TniLlivi rrrri jrfrT Ol ll>r Wurflll HUftW 1 * Tndr 
mire v> I'K'i csr L"el|,*r U 4 3 -Iiit:-- V-eu trj. 
r ¥ lillfr IcrmiiijJ 3in1 A«Kilnfc i iftfll I'jvir.f 
■MjwI ill INjEiftttf. 4 hef ■.■rmpiclinr wir 
«.*jin>t oT i n it ! rtl l tfo ri . tr>X>1 ta-JIthlfUktrik fesrui^tvs 
in kimvl «.«:«• nrti liuf* t r y E 1 * 1 |.nrr Tdc. J- *ir 
iwr"'. - -*iS 1 * iV ilSCCIfSIl 5CHQQL OF AITTH- 

UEIIO, Pr* ***-. HILULIUi, SIS. 



r-*m niirrv 




COPY THIS SKETCH 

hi I let nr >cc «hiJ. tOh lui >Jm mlh it. Ten ran. 
Earn pJI.W 1 l* fl.I3.Cli nr nmr y-cr writ. m. 
IZrjiirninr nr =arl&K-nLri. My pr.vtlul lywir. u| 
pcrvmii 1 1 1 1 1 1 v - ! <ii 1 IciHirn liy anil vlll ilpg-tilnp 
your ialrnl. J* I tarn vein wtrniiu «mk I nr 
nr^up i|»mi airi ingulrm quulihEi air bitfuh 
jki. Krod inc fwi^fidi «i J'ji ■Jalrm Talr 
vi I ih fie in v.irt;Hb an. I L trill bcnil yn:. a wir 
lnuin pi lLc. ilvr- ortLccbtoa ul ilran-.iji. vii ■ ■ k - 
Iitp frr-g»-lli Jitirg I nr YOI. - . 

THE UNUON SCHOOL "'S!!^ 



mi Stiffen uifat.ctMid, ml 




LEARN PIANO TUNING AT HOME 



L niflEfclT euiiy liy dkvrflni tfttir ipmsi lima 10 ill S Kid J Of 
uar C^rcfL-jni!knrn lygi.-n Oac wnflftfccriv 1 1 fi"irnlim a llir TBdi-4-FiMSJM. 
tlTCi ".Ik -zk iLt iimlKr nl' lliaJL irlmmJrL akCUF Ea llir Lcfcl Ibtarrih. TViili 

11 |!k iludtenL hnivwm, "whal iHe mull wIiluM br_ It cli'*ii rulrv jru- -- 

' " "■ J POrOli 



urrfl Wtfh. 



Uui •-'■ rr - i - L ** *su h 4* ;p iht rear sm-'mI 

arcKn ir.-wlr'- -lM piaacuuy ibdi. WMlB rur ^llna#^e t’-X-lC Fi.Klt r 

TilnErS*«-abHl of Elm TflBieji IT lii* Ub Bldg-, Cratk.Hi JT±Il 



SHORTHAND cr 

IN 30 DAYS 



Jluj'L MhLaLgL fi^Lcrt — vrv: ! r n villi icy nlitc i har.iiirr*. Ka " imI- 
liann na Jl ruluil lines "ilu.llm; ' — ha i 'n. f%i -fli j iifT« ! " ' — " <(14 

nrajM.'" .-^#^* 7 , [ nrtkl l ■ 4 'vvrii ylcti £» (fc- in *1 Jiv> uEb««Ki 

urJlKiia tffMv F« rull 'ItKJftlrrt 1 mi Him. lrr-=. addnrvS 

i in-: rcsRUHSl'LiN Pt HCE SCHOOLS 

HW tlhlrj-rci ilpwra PEr.u.g.- 111. .. 1 CKICA-CO- m. 



LAW 



STUDY AT HOME 
BECOME AN LL.B. 

*Inly rwrrDlud rmMrnt 1p.w #Tp-’I !u V. JL, CubNmnir tifm rf 
xlLEJulur aC Lm«m— 14^ FL — by rcrr^a.prn.1«ifi0. tSaly Law i#hr..1 In 1? S= 
c--n l itclni Bij.x4j.pd nigdint K?h'.'&J nn J ^itIor uni s.nnTnr%L;n r fry 
Eiua. Dw-r iW» diM-nmg Firiiliy i4 rir*r HQ rsnunml faw- 

T*rm, |.i Kn'IuaL-.T la- pbia tar ai ■ ■hiLi .| m m |. |«m 

b-H.y* prf |||[> Cnitplpffl Jtt 02 liity End Pnb4k Wpr.^jnff. Sr-\«-il 

Mhlgr Aiid rrf’.tuur-iiii.’i ty SUV. 'JUkl-a-lL, llui: nr?. | K?Q. Hotld 

|.iwT»rK P-Dd ElT-1#nr*.. Sent ■- ^!aj for larr-a Fl.inilAr-mfly ll lUil TbLcd 
“ ,| CllS. Epcxial rrcrari fsc li^in-Mi 3-n k. ■ . I FUpiirr» 

" ~ " IIL 



rt«w 

RfAMCLT044 OOLLEtiE OF Uh W B , 1Ha Elljwc-rth ni.l^-.Ctil 



mm THE EXPORT BUSINESS 



U<4 Jlitj-fc FrrimcctiSUae n«- wlinris vum iii Li li-.su ih prmi IpbI Ij 
T in tnhw«l. I^iu. iu alnifii'-l 'j rrn- nn- pi'iiri'liini: tin# cisunlTy (nr 
Cflmi«I-rr-n.f III f-n to Imnil In (liver Fijnrt l>A|p4irlmv:iEn. N*.V nrt 
1 In: - -f'li ly ■’'■IK" 'I La, .H.mi>r[-nl [3?nr l i*a-rlin» I r-rv L-n lm=nl In F-nryilfin 
Tjirlt; FLdJ aiil lunr-a nl." Mil ■. Iijk nuir currai. 

lr.-Wil.fiir ii uK A T ?T A LJr4 , — J Vr:nr B “ 

JANSSENS SCHOOL OF FOHELCPi TRAOF 

til W. SfhlLlcr St. CmCAGII 



The University of Chicago 

UAUF ^or r ^PonJence -Study Dept, 

M E ] im W IK rWram chum fcn n.ni.PniliHnt 

I .1 . • i!:- . On* ffirr Lfctra da- part werk fir a 111/ h- 

«Miiur +Il-tb iKttu. toccmb In nun y ■ cb - 

STUDY 

3 flth Year 0 . of t. C Pi v JG) Chic a Jo. IU, 



STUDY 

LAW 

AT 

HOME 



2J1 YEARS OF SUCCESS, innlrucl inn b r 
mpil fuJaj'Utl 1* FOR AH&l- 

TIOU5 ME>" who wnnt L* pHBU-a lor 

p-rd-tLic L hit whu wnnl I r- ElUb Bi:r hu.iiifu 
l-iw cmnn la u hr, hvrtb#-r bhr ir Fie. i n .ii 

UTivp»-ctih Tjitfl .us.?* time only. Cart 
re Pit to BUL'Croafui icroduaLes .scaled, in. 
everx- aeoirai of the caiuviry. U.andsnene 
rnt.ilijL'.ie und £.ur KiTmuni Pl»n 'frmw-. 

The iijjr ajju-f Cinmespondencc School uiIjw 

257 Abvtmbti BH?., DETROIT, MtCI I. 



LEARN WATCHMAKING 

rKbn«L pn.ifitubLe la.bor Competent Tnurj alwajri in demand. 
We teach Ll thrroujTiily in sk many monih^as; tr farmcrlYtnnk: 
yijniJi Dws nway wuth trdirms apTreiILH«llip, Mil tier 
tanietl ■Whih? HLUtLyilkK. FeteiUOrW IhCteiretl . Semi for t titaPii, 
St. I.fhui a WatchmakiiiB School St. Ixmis. Mo . 

Kncrnvi na mwl Je«elfT reT-’ "r' 
t tirn ir:-.l|e l.-ur/.lii,.: rinr 
ll h-r.ili>T.etl lip iMiiihp* 
j™vl*n- rn*il IcmB iwf’UTwa [fit qr.uLimni. 9nie f(ir Fi«. n*th|r*i|i-, 

CHICAGO SCHOOL OF WATCIIMAXIIVG 
Dept. 2D, 33 E. Van Qui-.n St. CHICAGO 



LEARN WATCHMAKING 



MUSIC LESSONS FREE tUr T f 5 ri 

CtT Mfr KnnHl'-'t. . ^ It 11 - Jl tT r l«i rn. bn rJny I'Liin.y Hlr 



HOME 

\f 

■kb. V ItriLn. .'■iiniclliL. ehv Tbnrlnntn fir p"r ■■ * 

Amerkaii Sdipul q! YIu>h.'. 3U l-it;£-fidi- i|rig.. mtiign, 111. 




Hi: AS lLLttHTKATOIL 

by i ■ j. 1 havir in entw fnr nan- 

aid tor Quit 

LF'iS'Jrp BV 

MAN 
OIL ROY 
AT HOMT 
3M.ALL COST 

Scii.l Inday 2r .limp tar parllcuUrir nnd priMl. 

0 . A. SMITE, Room D 4 S> in Si- PEORIA, ILL 




VENTRI 
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APPLIED 
MECHANICS 
strength OF 
„ materials 

^□■IlKE DESIGN 



The Greatest Mechanical 
Library in the World 

The ^leclianicat Engineering Library ia part of the Inter- 
national Library of Technology that cost (l r i5CKl,ffljQ in its original 
piepB'iatimb It contains lint: knowledge given from the life 
experience: of StOiwa 'if the mechanical engineering ewirert* in 
the country, edited in. a jitylo that ni ru? Ureu years <■ if experience sn 
7 ■ 11 1 ■ li.--l i i 1 1 iv homo-study texihunkn Ii:ls prevail easiest to leftm r 
to remember. and to apply. There- is no other reference work in 
the world that so completely meets- the needs of the mechanic as 
the Mechanical Engineering Library. The volumes ore rewm- 
mended ijy rise hiylk'si. nulhi'n-ittes and am ma-d in nearly all the 
lending ujii vefsities and cottegefL They treat of practical ttioduiii- 
ieai methods. starting Iran the simplest problems and compre- 
hensively covering every' branch of the work X«t only van they 
be used to great advantage by superintendents. foremen , and 
engineers os an authoritative guide in their wort, I nit since they 
can be so dearly under* Uu even by pencsrix having no knowledge 
Lit' higher mathematics, they c«ii lie likpiI by all classes, of mechanics 
Uiat are desirous of advancing to higher positions. The Mcchnil- 
k-iil Library contains IT volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in guld- 
T lie hooksarc p r i n t e d 



i.i n, ii hig h-gf fide book 
paper, and tlie tyjw Es laige 
and easy to read. Each 
volume is G by tl inches in 
si;sc. If you wish to know 
more about the greatest and 
most practical mechanical 
library' in the world, mark 
Add mail the coupon NOW, 



■ft- * * 

INTERNATIONAL TEATBOQH C0MPANT 

Bui S.TJ, SerialM, pa. 

Plcr>-r acmJ- wlLhvuL- lurlfcsi-i 0KHp#>|lf'n wi ®tip- Tull 
pirlkuiin an if jud !•:■ Ihe TnhiAillDMl l_iihrary u>l 
I n rii::i|':-cY. ‘with ip-T-rial rcfcTrtLT H> lilt Llfcraty ol 
hkdiiBitiL Ksiiff a. c-criny. 

Namt , _ _ _ 



Si. & .Vo, 



J Ven ■? tfepIftiJi FQpulvr UvchiMfet 
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—ARE YOU LOOKING FOR — 
MECHANICAL INFORMATION? 



Oitr book catalogue shows just where to find that particular 
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Memory Machine That Stays on the Job 




T HE Hr sc mcchu n ioul apparatus 
intended to prevent the liusy 
man frntn forgetting any of his en- 
gagements lias ju-n been devised by a 
New York inventor, H is l tie idea of 
Harry Bates, who is the inventor of 
several mechanical devices already in 
use, among them being typewriter pay 
stations introduced throughout the 
country, r l" It a new 
memory device is ope- 
rated by a Large spring, 
released at predeter- 
mined intervals l>v ait 
ordinary clock. It is 
a desk fixture which, 
keeps 
time am! 
ptes a desk &] 



only (tin. 
in height 
and tf in. long. 

It has the appearance 
of a desk clock with 
three sets of pigeon 
holes, one series for the 
months of tile year, 
another for the days of 
the month, and the .... 

third for each quarter o CT |C , 

of Ein hour of tile day, 

A Inisy pro fe ss 10 ns 1 1. , •* !& - c o 2a 

or business man wish- ‘ — — 

iug to be reminded iat something he is 
to do in the future;, makes a memor- 



andum iji it on a card and drops it into 
the case in tile pigeon hide SCI aside 
for that purpose. No matter 
whether Lite engagement is 
fora year alicEid, 
orfor the next 
la minutes, V 
a hell rings 
w b e n 



i r ■ - ■ * J- a t 
JaH ^ON r 
FE3 T LU. 1 
hiAS WED J- 
APR ThU H 
MA* FR' a i 
J UN SAT t 
J U L S U H t 
AUC » li 



that par- 
ti c u I a r 
lime comes 
and a card 
automat i- 
cally drops 
down before 
him. Nntu- 
rnlly, after 
this lie lias no 
excuse fuF for- 
getting. The 
dev ice can tints be 
filled with cards 
recording the 
various duties of 
the office force for 
the next day, and in 
the absence of the 
head of the office each 
clerk wit I he reminded 
at it he proper time of 
j us t wh at he h as to d u , 
No alarm ever comes 
from the case unless 
there is a memoran- 
dum in it. and it can 
be operated by one 
girl in the office to keep all the en- 
gagements of every emu in tile office. 



ao * 
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EfcjrcJ ig -Hp.-iiL y it-ihrulla-Hjin JLc D rMU,=iH A, iliuhc Furih 

iuille Paris Kit the rage. The um- 
brella heads represent different birds 
smiting a stupid smile which is guar- 
anteed to make one laugh, eve ft 
though depressed, Tlte bird heads 
arc designed by various well-known 
French caricaturists and bear their 
autographs, which makes them inter- 
esting objects for examination and 
comparison. 



GROTESQUE BIRD'S-HEAD 
UMBRELLA HANDLES 

The Parisian always enjoys the gro- 
tesque, which linds its wav into many 
fashions and novelties. This time it 
is an umbrella gmLesque. and all fern- 



BREATHING OZONIZED AIR 
INCREASES WEIGHT 

Recent tests made upon men em- 
ployed in the First National Bank of 
(' hie; ago have shown that ozonising 
the air increases the weight of clerks 
who breathe the mixture, by promoting 
vep and exhaustive breathing, 

The men upon whom the experiment 
v:ls tried were at work in the brink's 
vault, a place the ventilation of which 
i :l k- always been a difficult problem, 
The ozone was produced in the room 
■ v rneailH nf several electrical machines 
placed in the corners. 

The weight and chest measure- 
ment oF each man employed in the 
vault were taken when the oaoii- 
i/ct* were installed, and again alter 
i i e machines had been in operation 
f i it two months. It was found chat in 
this short s price nt time, every man 
had gained in weight art Well as in 
■best measurement, And the bcnc- 
i: was not contined to the physical 
-ide of the man; the mental fac- 
ulties as well were quickened by 
ihe inhalation of the pure fresh 
air. The men themselves were 
enthusiastic about the success of the 
new system. 

The process is familiar, I he Oaoilt, 
which is simply a special form of free 
■\ygcij. is prot lured in the atmosphere 
by file silent discharge of electricity. 



ELECTRICAL ACCIDENTS 
SHOW NO INCREASE 

Reports oi factory inspectors in 
London have brought out some re- 
markable figures on the increased use 
of electricity ns power, During the 
last 10 years., the report shows, the use 
i if electric power from the public plants 
alone has increased from 30,000 hp. to 
7-1,000 Sip, This in itself is not so as- 
tonishing as the fact that since lOO.' 
the total number of Accidents annually 
It as not increased at all. In the opin- 
ion of the inspectors such accidents 
as did occur were not su much due to 
the ignorance, or incompetence, of cm- 
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ploycs handling electrical machinery 
as- tu the carelessness of employers It) 
failing to provide proper safeguards 
for Its use, As an example, it is 
pointed out that the sparking of elec- 
trical apparatus in a tlusfv nil-cake 
null was responsible for an explosion 
and consequent toss of life, but might 
have been avoided if precautions had 
l>een taken to prevent the sparking. 



ELECTRIC MILKING IN 
THE PASTURE 

Milking the cows in the pasture* by 

means of electrical milking machine* 
is being successfully tried on the great 
farm near Berlin which is operated by 
that city. Cables carrying power are 
laid out to the pastures and the motor 
and milking apparatus all in one ma- 
chine is easily carried around. It has 
been found that one man can take care 
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of the operation of six milking ma- 
chines out in the fields. Electricity is 
used in every possible way on the farm, 




and for this purpose a network of 
transmission wires covers the farm, so 
that short flexible cables for motors 
xv LI 1 bring power to any desired spot 
from the feed wires. 



MOTOR GETS POWER PROM STREAM FLOW 




A hydroelectric power machine, 
which tile inventor claims will Lie an 
important factor in the manufacture of 
electricity by water power, has just 
been tested in the Chicago Drainage 
S "anal at Joliet, 111. witli re- 
sults satisfactory to the in- 
ventor. He states he re- 
ceived the suggestion for the 
machine from an article 



H i i!Ti_*rl-cvLr k Mac ii me 
Dctfeloptns Fo'-vor nar 

LlilltB, r'rijm a-UtLCU 

Currtut In. Chicago 
Ofuia'if; CaTi^l 



which appeared in Popular Mechanic* 
Magazine a year ago. 

The machine consists of two cog- 
wheels, one S?u ft. and the other l£ ft. 
i'i diameter, over which run two chains 
si i ft. long, equipped with P3 
steel paddles. The paddles are 
swung upon bars and are bent 
uuLward in the middle so that 
lliev cnrrv hut half a pint of 
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water lifter leaving 1 the stream, A 
frame Jits over the wheels and chain, 
arid above it is placed an electric motor 
connected* by means of a chain, with a 
flywheel, which in turn is connecter] 
with the smaller of the two water 
wheels. The entire frame rests upon 
two- barges and is lowered into the 
water so ill at the smaller wheel, which 
fares the stream, is almost submerged. 
At the ini tin] try-on t the machine 
showed IS per cent efficiency in an 
eight-mile current, according to the 
inventor, 

The motor was connected with a 
dynamo and electric current generated. 
Ten arc lights, a number of ineandes- 
cent tamps and two searchlights were 
wired up to the generator and light 
was furnished for an evening band 
concert in the city park of Joliet. 



“HURDLING" WITH A 
MOTORCYCLE 

The -very interesting illustration ac- 
companying this article shows the so- 
called hurdle test for spring forks, 
which is carried out at. the factory of 
one of the well-known motorcycle con- 
cerns in this Country. The test ronsintH 
in driving the cycle around an oval test 
track at a speed of about -Hi miles an 
hour, across which a 4 by l- in. timber 
obstruction ha? been laid, £'bi strik- 
ing this, the machine with iis rider 
jumps about 2 ft, into the air and 
alights some IQ ft. away, lints subject- 
ing Lhe forks to a greater shock than 
they ate ordinarily liable to suffer in 
regular service. 



MAKING OVEREXPOSURE 
IMPOSSIBLE 

Photographic plate* in the use nil 
which overexposure is impossible, have 
recently been put on the ma rket by an 
English manufacturer. The improve- 
ment is due to the addition of certain 
chemicals i hydrazine and hydroxy l- 
amiuc derivatives) to the sensitive 
him. The speed of the plate is not 
adversely affected by the new method. 

In landscape photographs it is possible 
to include the suit it sell without dan- 
ger of ’“fogging,'' If, however, the ex- 
posure has- been more than 40 times 
the normal, a special developer is re- 
quired,. the formula for which Il;ls been 
provided by the manufacturer. In ' 
all cases ill shorter exposure the ordi- 
nary developer is found satisfactory. 
With the new plate it is possible to 
photograph a room with n brightly 
lighted window, notwithstanding it* 
acute contrast with the interior. In 
instances of this character, of course* 
it is necessary to prolong exposure in 
order to obtain detail in dimly lighted 
portions of the picture. 

Another development in photogra- * 
phy is the production, also by an Eng- 
lish manufacturer, of a print paper 
which is termed cream-canvas bromide 
and gaslight paper. As indicated by 
the name the paper is of cream color 
over which is spread the canvas grain 
which gives- the tin idled print the ap- 
pearance of a one -color painting. The 
tone of the paper is suited to e Heels 
obtained by sunlight, and tor ligate 
studies in strongly lighted studios. 
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GRADING A RAILROAD 

Ant hills art furnishing a consider- 
able portion of the work for contrac- 
tors on the present extension of the 



THROUGH ANT HILLS 

the ant hi|[?. which arc encountered, 
but as all the earthwork is done by 
hand labor, much time is spent tearing 




I 

JL — 

Capc-to-Cairo mad 
in Africa, which is 
n o w proceeding 
from Eh?,abethvil]e 
in the Congo to 
Bunikeia, for this 
stretch o f several 
hundred m lies is 
over a plain varied 
only by the enor- 
mous ant bills 
which in some in- 
stances rinc iiH> it. 
high. 

U b s e r v a- 
t o r i e s intended 
primarily for sur- 
veying purposes 
have been built 
by the contractors 
on these ant hill a. 

Tiie preparation 
of the toftdbtd 
through this section requires only the 
cleaning out of the jungle along the 
right of way, and the destruction of 



d o w n the ant 
hills- The ants are 
white, and well 
under atl inch in 
length. They arc 
very destructive, 
ruining almost any- 
thing they encounter 
except metal, and 
frequently they 
travel in armies 
w h i e li do great 
damage. They de- 
stroy o n I y tbc 
parts of an arti- 
cle which are not 
exposed to the 
open air, so that 
the s ix r v c yo r s 
have found that 
when t h ey left 
shoes where the 
ants could reach 
them, the soles were entirely eaten 
away by the insects while the uppers 
were left. 



Upprr View— L-storera Te-nrirp: Down n Qreat Anl 
Hill an L*v tl Plain In Cong; a, ia Make Way far Cap* 
W-Cniro Railway RcA<ft«<l 

Lower View- Mpn.*t ei Ant Hill on Che CnpetoCa Ito 
I'.rjir .-^1 U.Oir Ll ivl Ur Dtingb, WTiiati 1 h L'ri ,1 h 

Vwd by Surveyors ab an OIjM-rvfltDTr 




VAST SECTION COVERED WITH ASHES FROM 



A mighty volcanic eruption which 
covered a vast section with volcanic 
ashes, all on United States territory, 
ibis summer, passed almost unnoticed 
due to the fact that it occurred in the 
sparsely settled southwestern Alaska, 
News comes out of that region so 
slowly and so incomplete that facts of 
the extent of the eruption, its damage, 
and photographs of its progress are 
difficult to obtain. Yet its magnitude 
is indicated by the fact that the 
clouds of volcanic ashes were observed 
as far away as Prince Rupert, British 
Columbia, a thousand utiles from the 
scene of the disturbance in the Aleu- 
tian Range, 

Mt„ Katmai and MR Peulak of this 
range were both charged with the 
eruption,, Pculik being the first consid- 
ered as there is little knowledge about 
the mysterious Katmai. far in the 
mountain wilderness., but the later evi- 
dence all points to Katmai being the 
disturber, located not far from the sea- 
shore settlement of Katmai, a short 
distance north of Aft. Peulik and Cold 
Bay, Reports based on unsatisfactory 
and distant views of Mi. Katmai are to 
the effect that the mountain now lias 
t li rcc r ratcrS. 

On June S the mighty cannon adinff 
of Katmai "blowing off its head' 1 was 
heard over a great section of south- 
western Alaska, and by night the rain 
of volcanic ashes came. The nearest 
village of any si*c is Kadiak, on K:l- 

Lc-wct Vitv - 1 Sliowi- Vokani? A Mies One to Foy F>Tt 
in Depth over Kiidl-ok Villose 



diak island, which has a population of 
about 50d, most of the people living on 
the ri si i -canning industry. For three 
days following the nut break of Katmai, 
gray volcanic ashes lilted the air so 
that one could not see more titan five 
feet. The entire population was taken 
on board the revenue cutter "Man- 
ning” and u ken oui to sea to escape 
suffocation. 

The ashes covered Kadiak to a depth 
of from mie Lo four feet, and appeared 
to be in three layers, powdered pumice 
stone At the bottom, yellow sulphuric 
ash, and then the gray volcanic ash on 






ERUPTION OF ALASKAN VOLCANO KATMAI 
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top, coiixi it tiling jtie larger portion oF 
the coat. The root of one of the tan- 
neries gave way under Hit weight, A:- 
far away as Cook Inlet, -Hi0 miles to 
the northeast, the ashes in some plates 
accumulated to a depth id a inot. 

Inhabitants of Katinai tillage fled 
by boat, at the beginning of the erup- 
tion to tire island of Afognak across 
Shdikof Strait, anrl from the set ele- 
ments of Cold Bay, Kanatuck, Doug- 
las, Kanganute and Snvn nonsky the 
frightened fishermen and ranchers hitr- 



Katmiii in Eruptig-n Kcinde-fcT SeT'ki nu- Sli-eltir 

l ied in boats to Kadiak and out on the 
open straits. A mother and her child 
are known tu have lost their lives in 
Katinai village. 

Photographs of the disLauL moun- 
tain in eruption were obtained Irani 
the deck of the steamer "Dora,” be- 
tween Kadiak and Afognak islands, on 
June t' r until, by 4 Hit in the afternoon, 
daylight was blotted out and electric 
lights had to he used, in a season when 
daylight is almost continuous. 

After the heavy rain of ashes came 
rainstorms, which were in the end 
providential to the inhabitants. The 
rain appeared to bring down some ele- 
ment whic h burned the skin, and black- 
ened brass work on steamers, tbc ex- 
planation accepted on shipboard being 
that the element was of a sulphurous 
nature. However, the rain rapidly 
washed the a sites away in the thinner 
places, making it possible to resume 
agricultural operations. Stock bail to 
be fed on baled bay for a few days, and 
then grafts began to push up in places 
with great luxuriance. The rich vol- 
canic soil .. .f Kadiak and tbu adjoining 
shore ft will he improved measurably by 
the volcanic ashes, in the opinion of 
the inhabitants of the section, after 
rains have completed the work of 
I. eating this fine ash into the soil. 

Smoke-abatement laws have been 
rigorously enforced in the Bengal 
province of India for the past 1 years. 



5L7 





ONE AEROPLANE EN FLIGHT PHOTOGRAPHED FROM ANOTHER AEROPLANE FLYING HIGHER IN i’HE AIR 
In a recent aeroplane meet near London many alif-klng views ware taken from competing machines, Ibis one being 1 1ak.cn by a passenger in M. Verifier ‘a biplane, 
flying- at a height of acwut 2,000 It., over Eiling, a suburban residence scdion- The monoplane pictured was at a height of about 400 ft. 
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MISSION LAMP STANDARDS 

FOR STREET LIGHTING 

The residents of a small and exclu- 
sive residential tract iti Los Angeles 
have set up especial!!}" designed mission 
lamp slati d ards at Lite corners in place 
of the ordinary cast-iron lamp posts 
commonly used. These standards do 
much to beautify the neighborhood* 
Fire rectangular 
lanterns of bronze and 
glass inclose the elec- 
tric bulbs, and these 
are supported by a 
framework of iiu- 
1 > a i n t e d timbers, 
which surround a sub- 
stantial standard of 
dull red .bricks, the 
whole resting upon a 
concrete foundation 
above the curb. 



LOCOMOTIVES 
AT EACH END 
OF TRAINS 

In changing from 
steam power to clcc- 
fric power for its enor- 
mous city and sub- 
urban passenger traf- 
fic, the Berlin Stadt- 
Iiahn has decided to 
use electric locomo- 
tives,, cme at each end 
of all long trains, in- 
stead of having each 
coach fitted with mo- 
tors to run separately, 
Jt is said liuT locom Cl- 




one such engine can therefore take the 
place of many motor coaches. Added 
to this, the motors and other electrical 
gear are very accessible, which is an 
important item from the point of clean- 
ing and repairs. It also appears that 
since the motors of electric locomotive h 
are spring-borne and placed high up in 
the body, there is less noise and vibra- 
tion, as compared with motor coaches, 
and that they do less 
damage to the track. 
During the busiest 
hours of the day, 
when the traffic is 
heaviest, the trains 
will be made up of 13 
six -wheel coaches, 
which will be pro- 
pelled by two locomo- 
tives, one at each end 
oi the train. At other 
times, when tbe rail- 
way is less busy, the 
trains will consist of 
five or eight cars, 
which will be coupled 
to a single locomotive. 
Train? made Up in 
this, manner can be 
driven from either 
end by fitting the 
last coach with a con- 
troller. 









tives will be used with 
fi£HP passenger coaches and S3 repair 
cars, When two or more locomotives 
arc coupled to the same train, as cir- 
cumstances demand, these will be ope- 
rated bv one man by means of a simpli- 
fied multiple-unit system. The asser- 
tion is made that experience gained 
with electric locomotives iti Germany 
shows that maintenance costs are be- 
low those of motor coaches. The loco- 
motive lias large hauling powers and 



AfrieilC Wtaelan Uinji Stand* td* Uacd Sat 
Strict UhiFTrinnliCTi in a RrUdeoc-fl 
District tif Lob Angc-ln 



VIBRATIONLESS 
CONCRETE 
TABLES 

Concrete tables* to 
give absolute freedom 
from vibration have 
been constructed for 
tbe Butte Sc bool of Mines, as stand- 
ards- for laboratory balances. The 
concrete pillar is built up from the 
solid earth through the floor, to the 
required table height, and the balances 
are placed on the top of the pillar. 
Fur convenience jn operating the bal- 
ances, a wooden table is built up from 
the floor around the pillar, but kept 
entirely free of the pillar on all sides, 
lest vibration be communicated. 
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LABOR-SAVING DEVICES IN AN INVENTORS KITCHEN 




?i:ldtaK U-eafd, 

ShiKvini; At Lac Inn rut ftr 
fcn-ntaj; SUec-ve-t, and the 
dothEilinf 



Tfi? F^LlXlp^ Kitrliqn SiTik Ini 
Place fur CHnliv-ashliis 



venEencea which 
xvill make the lot 
of l lie worker in the 
kitchen easier. He lias car- 
ried out the ideas in liis 
own home ;uh! the result, although not 
perfect, contains in a rough-and-ready 
fashion ideas which may lie developed 
into really practical labor and space- 
saving 1 devices- 

Included in these ideas is a disap- 
pearing sink, the combination of a lire- 
Ic&s cooker with a gas stove, and a 
folding ironing board having an at- 
tachment tor ironing sleeves. The 
sink folds back against the wall when 
not in use and is concealed Ivy a door. 
When dish-washing time arrives, the 
door is opened downward and becomes 
a support for the sink, ivldch is at a 
height enabling the housewife to he 
Seated while at work. The hot and 



Th* CcmSir-eri 

Oil & filDV* iinii 

PlrtliH CnuV*r 
Wlii^l- masf 
Operfllsii *4 
Tvilb*r 



to thoroughly lierxt the interir.ir, A spe- 
cial intake and outlet for air is pro- 
vided for the brief time during which 
the gas burns while the cover is down. 

The ironing board folds back against 
the wall when not in use. In connec- 
tion with it is a double clothesline on 
a spring reel. In Lise the loop end of 
the line is slipped oyer a hook at the 
farther side of the kitchen, 



cold-water faucets are in the wall over 
one end of the sink. 

In the combined gas stove and tire- 
less ccunker the gas plate is boxed in a 
wooden case, lined with mineral wool 
and provided with an inner easing of 
zinc. When the hinged lid is thrown 
hack, the d ex' ice serves as an ordinarv 
gas stove. Food which requires hours 
of cooking is Fo rou ght to tlie proper 
temperature and then the cover is 
dropped into pi ate, ^ the gas being 
alloxved to burn a minute or two lunger 



A Los Angeles inventor has husied 
himself lately xx ith flic problems of the 
housewife, endeavoring tn plan con- 
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EVE INJURIES TO ECLIPSE 
OBSERVERS 

Eye affections, resultiaiRf from look- 
ing at the sun during a recent eclipse 
visible in s icrm;inv f were common in 
Berlin following close 
a ft lx the event, Oil 
the hay nt the eclipse 
the sky was dear and 
the maximum tibscilra- 
t ton took place at the 
noon hour when thou- 
sands were on the 
streets. Some persons 
user! smoked glass 
while other?, ignoring 
newspaper warnings, 
viewed the sun Through 
a hole pierced, in paste- 
board, Not a few gaxed 
at the mighty orb with- 
out any protection and 
these suffered ariosi. 

Many eases of injury 
done to the eyes were reported by ram- 
list?. and physician 3, one surgeon re- 
porting 11 CrtSCS. 

Besides ordinary rases of inflamma- 
tion, instances of more serious visual 
disturbances were noted, many fear- 
ing at first that they were beentttirtg 
totally blind. Some patients admitted 
they had stared a full minute at 
the sun while others declared thev had 
looked at ’ J Otd Sol" not more than a 
few seconds, Fortunately most rases 
made a relatively quirk recovery, but 
it is predicted that the next eclipse of 
the sun risible in the German capital 
will be viewed with extreme caution. 



PICTURE-SHOW ELECTRIC 
PLANT IN AUTOMOBILE 

A motion-picture showman, who 
travels from place to place* giving 
shows in a ienl r has equipped his au- 
tomobile with an edectric plant- for the 
operation of l lie nioti nii-pic; Eure ma- 
chine and lor the 45 electric lamps in 
and around the tent and on the auto- 
mobile itself. The electric plant con- 
sists of a fib-volt slow-speetl dynamo 



asi 

which, runs at 'fib revolutions per 
minute. 

The owner of the outfit and his wife 
travel from town to town in the aulo- 
mubihq which hns covered over 14,50(1 
utiles, and the tent, seats and other 



ICE-COOLED DRINKING 
FOUNTAIN 

A bubbling drinking fountain with 
an arrangement for cooling die water 
by ice in a cooling tank eh shown in the 
accompanying il- 
lustration, The 
cooling tank, 
vv hick has a 

t h ink, cork- 
parked jacket, is 
equipped with a 
coil of brass pipe, 
and through t li is 
ccitl pa ssts i 1 e c 
supple - of fresh 
water. The ap- 
paratus It a s a 
1 J k - i n, pipe 
standard and the 
waste bowl is of 
east iron with 
vitri fieri porce- 
lain enamel on the inside. The water 
supply is Controlled In' a self-closing 




T\\t Aulomobile ElecirLc P2o.nl VVliloh FiaiuUlict Cu.rre.fii lae 

it Tfjuve]| Hi; M>_'Li -je i-F'iuT! u rc Blicvv 

heavy equipment of ihc > liow arc 
shipped by rail, 
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bibb and the water is furnished through 
a bubbler which regulates within itself 
the height of the flow of water. After 
Eldjlistm cn t , the height of the water re- 
mains essentially constant and i? regu- 
lated so as to prevent contact I jet ween 
the mouth and the appliance, 



RIVALRY OF MQTORMEN 
TO SAVE POWER 

To reduce the cost of electrical 
energy and at the same time make the 
number of fares run as high as pos- 
sible, the manager of an English 
street-railway system put into effect 
with jrooil results a bonus system for 
the motormen and conductors. The 



with the result that the savings made 
on electrical energy were lost in the 
passenger receipts. 

The manager, however, had wit 
enough to put an end to this. He 
offered similar prizes to conductors 
turning in the most cash during the 
1 2 weeks, over and above the average 
daily receipts on their routes. The 
result was the crew of each car came 
to an understanding. They agreed 
that they would both fry to win prices 
anil split the money equally between 
them at the aid of the period. The 
outcome of the doul.de scheme was fine 
team work, more cash receipts, and the 
saving of “juice,” 




saving in el ct’t rival energy is reported 
to have been 2n per cent, 

The system was worked out on the 
Isa sis of a 152-week s' run., and first, 
second and third prizes in cash were 
offered for the best showing by motor- 
men of each route at tlie end of that 
time. Consolation prizes were offered 
to tnotormcn who made a showing 
below the car-mile average of the 12- 
week period. Meters were used to 
record the operation of each car. In 
order to make tlie test as fair as pos- 
sible, cadi motofman was allowed to 
handle the same car throughout the 
period. 

When this portion of the scheme 
was first put into effect, such keen 
rivalry developed among the men that 
(hey rushed by corners and 
failed to pick up passengers 



■Sii (]lfi nit till tlM RtVCtt 

il£*Llttit tli* Kteihuli In Hi. 
racco — A Chain of H^riRDncrt 
linns Taken ta tin* Court Martial 



FIRE OR PANIC MENACE 
TO SKYSCRAPERS 



Fire drills in every high building arc 
urged by city building inspectors ami 
others who have given thought to the 
dangers confronting the thousands 
hived in SO and 30-story skyscrapers. 
The chief inspector of buildings for the 
Borough of Manhattan recently proph- 
esied a disaster that will stagger hu- 
manity unless needed precautions arc 
soon taken, So far as the const ruction 
of these buildings is concerned they 
are stated to be absolutely safe, but the 
disaster which is foretold is to come 
through fire or panic. It is pointed out 
that the proximity of stairways in 
many buildings to elevator shafts is 
one serious source of 
danger as, in case of 
fire, the shafts arc 
likely to become 
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roaring chimneys. Other stairways 
and Eire escapes are so constructed that 
a panic would almost certainly arise if 
they were used except where there is 
general knowledge of what to do in 
?uch an emergency. The feeling is 
rapidly growing that lire drills of some 
sort should be made compulsory bv 
law ill every high building, no matter 
how it may be occupied. 



INTERNATIONAL WIRELESS 
REGULATIONS 

An echo of the ‘Titanic" disaster is 
found in the resolutions passed at the 
recent International Radio Telegraph 
Conference held in London. It was 
decreed that the wireless station of a 
ship at sea should remain silent for a 
certain period of each hour, during 
which the operator should he watch- 
ing for distress signals only. In such 
cases the distressed ship should con- 
trol the field within her radius, and 
should it happen that a number of 
boats answer her distress call she 
shall determine, in order to avoid con- 
fusion, which of xho-se responding is 
to remain silent. With respect to 
weather observations, it was decided 
these should be given right of way 
over commercial dispatches. Repre- 
sentatives of the United States. Great 
Britain, Russia, Germany, France, 
Italy, Spain and Portugal signed the 
resolutions. 



PUTS AN END TO BAGGAGE 
SMASHING 

Baggage smashing will soon become 
one of the lost arts if the simple and 
effective device shown in the accom- 
panying illustration is pur into gen- 
eral ufc. The cushion, or mat, upon 
which the trunk descends in unload- 
ing, recently was adopted by the Cum- 
berland Valley Railroad and that com- 
pany reports that it has proved very 
efficacious. The photograph shows it 
in use at one of their stations. 

The cushion is composed of four 
Strips of hard Wood tq which are 



nailed 34 pieces of scrap air-brake hose. 
The hose lengths are held tn place hy 




. 

CuhliiciL Prpstttor Made of Wood 

ar.d Scrap Host 

lV-j-in. clout nails, driven through the 
strips of wood and clinched to the 
host by means of an iron rod inserted 
while ihc nails are being driven. The 
cushions are 2? 14 in. wide by 4 ft. 4 
in, long. 



DYNAMITE IN BRIDGE 
CONSTRUCTION 

Railroading in the West continually 
presents new problems to the construc- 
tion! engineer, but the use of dynamite 
in place of a saw r was tried for the 
first time on a Santa Fc bridge over 
tine ^an Joaquin River, near Fresno, 
California. 

Concrete abutments and piers had 
been built under an edd wooden trestle- 
type bridge and the principal girders 
of the new steel structure prepared 
and riveted together at a distance 
ready to be lowered into place from 
derrick trains. All tile earlier stages 
of the new bridge had been constructed 
with the wooden bridge as a false w r ork 
and without interruption to traffic. 
But the floor of the wooden bridge 
was 1 j ft. higher than the new steel 
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structure was intended to be. To 
Shorten tile supports by Sawing would 
Lake several days and tie up traffic, 
The engineers got around the difti- 
u u I iy by running the derricks out to 
the proper points and then placing a 
small charge of dynamite in each of 



the wooden supports of the old bridge 
just 15 ft. below the roadbed, The 
dynamite shots were discharged simul- 
taneously, the old bridge fell, and tlic 
entire steel structure dropped inro 
place at oncer It toot but three hours 
? lien lo lay the ties and rails. 



0 ndartoi n-fi 
FirliL Artillery 
I kit’ll Ire i! in- i! L 







A DUMMY VILLAGE AS ARTILLERY TARGET 

constructed of canvas,, comprised sec-- 
ernl cottages, barns and out houses, an 
mu, school, hospital, and a church hav- 
ing a spire 3(t fr. high. 

The dummy village teas constructed 
Eiea^ OtetlAmpton, in a rolling country, 
and the batteries were concealed two 
miles away. On a hilt a mile and a half 
away from the doomed village were 
stationed military oh servers with 
range- rinding instruments, to direct the 
Lire, and to watch the progress of do- 
st ruction. 

By the time three batteries Itad com- 
pleted practice everything was demol- 
ished with the exception of tEie church 



A line example of the steadily de- 
veloping idea of “more realism " ill ar- 
tillery target jurnctice is forthcoming 
from fin gland, where a dummy village 
was recently built as a target to he dt- 
m i dished bv urtillcrv lire, The village. 




Dummy M-en lurfcrt L-- ii- : l I ■ h i : L i - i t :i t of Villup* 
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XV it ll Its bled C Hag li y i 21 IJ:'. :j cj J the 
lyddite shells had blown great trenches 
in die street, 



GAn American breakfast-food concern 
is considering the advisability of 
manufacturing a variety of their .staple 
product from the taro root of Hawaii, 
which is used by the natives for the 
making of their well-known delicacy, 
"poi,” 



J 
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ITALIAN MAIL BOXES EXCEL AMERICAN 



Apartment houses in Milan and 
[jemia ate equipped with mail boxes 
which in many respects arc superior 10 
those found in American buildings of 
similar type. 

The apparatus is situated in the halls 
or vestibules and has the front appear- 
ante of a door, the upper parr uf which 
consists of Individual letter boxes, one 
for each tenant, besides which there is 
a separate box provided for outgoing 
mail to be collected by the postman. 
Iiavh letter box is numbered nnd ear In 
tenant has an individual key which 
cannot open any of the other boxes. 
The postman carries a pass key which 



opens all the boxes along Ins route. 
With one turn of his key he opens all 
Lite slits ui the boxes as well as the col- 
lect in g box, and causes to be thrown 
into view under the slits names of all 
the tenants, The placing of a piece of 
mail in a box automatically notifies the 
tenant by means nf an electric bell. 
Simultaneously a white indicator 
drops underneath the slit of the box so 
(hat an absent tenant upon his return 
will know there is mail in the box, thus 
avoiding opening the box unnecessar- 
ily. The Indicator disappears when the 
mail is withdrawn, 

After distributing and collecting, a 
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touch rtf a Lever at the base of the ap- 
paratus closes all the slits and the 
names disappear. The device assurer 
safety and privacy „ nuking it impossi- 
ble for peddlers or solicitors to obtain 
the names of tenants, or local trade?’ 
men to clutter boxes with ad vert I sine 
matter. Just how it would appeal to 
[lie man looking for a friend at mid- 
night with only a street address to 
guide him i* another story. 



LONDON CHURCH SPIRE AS 
LINCOLN MEMORIAL 

The American tourist, entering or 
leaving London front the Waterloo 
station, gets a close view oF the church 
spire shown in 
rhe accompany- 
ing illustration. 

If the tourist L 
wide-awake and 
receptive, he or 
she may give a 
start of surprise. 

It has aC tual 1 v 
got stars or it. 
likewise stripes, 

but it is prob- 
able that no one 
on the train 
could tel! off- 
hand what it 
means, 

It is one of 
the ironies of 
history that this 
spire, erected in 
memory of Lin- 
coln and re- 
markable as one 
of the most 
noticeable me- 
morials to any 
native - bom 
American out- 
side the United 
States, stands 
half - forgotten 
already after so 
short a lapse of 
time. It rises to a height of 230 ft- , 
surmounting Christ church, West- 
minster Bridge Road, made famous 



for the preaching of the Revs. New- 
man Mall, P. B. Meyer, and other 
r|i vines well known on both sides of 
the Atlantic, and was built by the 
united subscriptions of Americans and 
British in 1S74. It cost $ 113 , 000 . 

ELECTRICAL BRAINS FOR 
LOCOMOTIVE ENGINEER 

An Australian inventor who has been 
working on the familiar lines of auto- 
matic stops for railroad trains has 
brought out an elect id cat signaling 
device which appears to do even thing 
but think. The chief claim for it is 
that it will prevent the locomotive 
engineer from disregarding block sig- 
nal:-:. The tests which have been made 
of it seem to indicate that it will 
almost entirely remove the human ele- 
ment from block signaling and at the 
same time be free from many of the 
defects found in the systems now in 
use. 

Suppose the apparatus were installed 
oil a mile of single track between two 
sidings and that this track ran north 
and south. There is a train at each 
end approaching the single track. The 
station master decides that the north- 
bound train shall have priority and so 
sets the control box at his end of the 
fine, This control Ihjx is connected by 
n dead telegraph w"ire with 'Tamps " 
at each end of the section. 

The northbound train proceeds and 
enters the section. The southbound 
train approaches the last part of the 
section on which it stands. As it does 
so it passes over one of the "ramps " 
and a shoe under the engine strikes it. 
instantly a bell in the southbound 
engine cab rings an alarm. If the 
engineer ignore? it. be is in trouble, 
for he passes over another ramp im- 
mediately and this Eiututnatically closes 
the throttle and applies the brakes, 
lie can not get out of this predicament 
until he obtains a key to unlock the 
apparatus. 

Meanwhile the northbound train has 
reached the ramps at the end of its 
section and received a warning of the 
same nature that the track ahead is 
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not clear. If no attention is paid to 
the warning, the ft cam is cut off and 
the brakes applied. 

Should an engine start out with a 
weak battery, should the telegraph 
wire he cut, or a short circuit result 
from any cause, the apparatus auto- 
matically stops the engine until repairs 
tire made. Each time a stop of ill is 
kind. ts made the engineer most go to 
some authority for a key to unlock the 
mechanism, which would uf course 
compel Siim to make a complete 
ex pi an a Lion. 

The source of all power for this 
peculiar automatic signaling appara- 
tus is a battery or generator carried 
oil the engine, Batteries have been 
used on tbr: engines which made the 
test on a standard-gauge track. There 
are no outdoor or fixed signals and this 
is said to reduce t lie cost of the equip- 
ment, Of course the trackwalker must 
be depended Upon to ttep the "rairlps" 
free of snow in tltc winter time, but 
that is practical tv the only human ele- 
ment in the system. 



EGG GATHERING WITH 
WHEEL BARROWS 

Egg gathering on Lay son Island, a 
small rock in the Pacific, not tar from 
the Hawaii group, is a strenuous task, 
not in the seeking, but In keeping up 
with the egg producers and carting the 
egg? away, 11 ill ions of wild sea fowl, 
principally the albatross, make this 
island tltcir house, and the eggs of this 
bird are collected in wheelbarrows, and 
loaded in trucks for transportation to 
the shipping point. About half a mil- 
lion albatross eggs are sold to the na- 
tives of Honolulu alone every season. 



USING EARTH AS CONDUCTOR 
OF HEAVY CURRENTS 

In adopting the Thury system of 
c Lee trie a 3 -up ply for West London, 
experiments were carried on to deter- 
mine the value of the earth for carry* 
!ng heavy currents, which is a feature 
of this system. The object wSfi let 
make sure tSiat such use would not 
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cause interference with other electri- 
cal systems nor result in damage to 
property, M, Thury had employed 
the method under consideration in 
Lausanne, Switzerland, with success, 
but in view of the different geological 
formation in London further experi- 
mentation was deemed necessary. It 
was decided that, in any event, the 
earth plates should be situated at a 
considerable depth below the surface 
and that connection with them should 
be made by insulated cables in order 
to avoid stray currents in the neigh- 
borhood of the plates. "I" he experi- 
ments were aimed to ascertain to what 
depth the plates should be buried in 
order to escape induction, the size of 
plates to be used and their number, 



the distance apart at which the plates 
should be placed and the strength and 
permanence of the earth resistance, 
Floles were bored, each having a 
diameter of 7 in. and an approximate 
depth of 35 ft. This gave a current of 
33 amperes per plate and at was con- 
sidered that the plates could carry this 
current for temporary use. For per- 
manent use it was thought six plates 
would lie required so as to reduce the 
current one-ltalf. The earth plates 
consisted of cast-irnfl pipes having an 
outside dia meter of 6 in. and a length 
of it, In one district of Loudon the 
plates were lniricd in London clay, and 
at the other experimental point in 
line gravel, which was in the main 
very dry. 



s 




MOTOR CARS FOR RED CROSS WORK \ . 

A surgical operating room equipped with many of the 
latest and most valuable appliances for aseptic surgery, 
alt in a motor car, was one of the features of the recent 
French maneuvers. The car itself has a 40-hp. engine // 
and can travel SO miles an linUr, 

The big cur has three compartments, the main room 
being the operating room, equipped with a modem 
operating table. Light is from above and around the 
sides arc Steel r:iyks and clouts for storing instruments 






and other neces- 
saries, In a rear 
room is ait X-ray 
apparatus, which, 
by an invention ns 
M. Boulaut, the 
designer of the ear, 
can be used for 
malting an X-rav 
examination of the 
patient while he is 
on the operating 
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taEiIe. hi the front ol 
lIh: tar is an elec- 
1 riv dynamo, operat- 
ing from the main 
engine of the oar, for 
furnishing light and 
also current for mi 
ultraviolet-ray water- 
o ri 1 iziug ;l] >1 larat 0 s. 
which supplies water 
for hospital use and 
also for drinking pur- 





Opernting Rnc-in In the MoVar'Car llc-splta I. Shawl 713 Operating Table 
and Ovd-rlie,,d LI* Tit 



M-nlPr Cm 1 in FrrtfilL 
MlQCUTtn EfloiHDftS'wHl-a 
ALl IKcdtrn Atinli 
lar a turgoni OneTiitiru 
Heart 

of the car a tcuL 
can be stretched 
out, furnishing 
room for cots For 
patients awaiting 
operations. 

Many automo- 
bile ambulances 
for held use were 
tried at the same 
maneuvers, most 
of the attention 
being given to 
carrying as many 
stretchers as pos- 
sible w i 1 h o u t 
crowding. One 
apeeiallv equipped 
ear carried six 
patients, and a 
taxicab carried 
three stretchers 
in tiers. 



puses, and has a capacity of The most m it e worllly of these am- 

gallons in SM, hours. Fro in each side bn lances arc shown in the illustrations. 



DUST CATCHER FOR MINERS DRILL 



Dust irotn the operation of hammer 
drill' in a mine is so apt to be n seri- 
ous hindrance to work that a dust 
catcher lias been devised in Leadville, 
CoL to be used when rlri Fling in ore. 
It ii said to increase the efficiency of 
the hammer drill SO per cent and to 
minimize the danger from miner's con- 
sumption. 



When the dust catcher is to he used, 
the hole is started w i t h a bit. which 
drills a perfectly round hole to a depth 
of about M in., and the cone- shaped tube 
for dust catching is driven into this 
hole. Tire shank of l Si e ordinary driEl is 
then passed through a washer in the 
rubber end of the Enig, the other end 
of the drill inserted in the tube and 
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the narrow end of the hag slipped onto 
the tube, whereupon the drill is. fas- 




D-jhi CfcEdiH Attached to Mlm-r'-t Hammer Drill 
Hcjd? far UrLIllaE’ Upiratluna 

tened in the chuck of the machine, and 
the work can go on. 

It is claimed that the elimination of 
the dust is practically complete in the 
drilling that follows. 

Until a few years ago hammer drills 
were scarcely used, so that the miner 
had little or no dust to contend with, 
but with its introduction trouble be- 
gan, The miner is injured liy ^eat- 
ing dust*’ which eventually may de- 
velop into miner's consumption ; the 
mine owner sutlers loss of money, be- 
cause whenever a miner drills a hole 
and is ready to change the drill,, he 
must leave Ins work and get fresh air 
before he can continue, which means a 
loss of from 15 to '30 minutes on each 
hole drilled. 



GFormer Fire Chief Edward F. Croker 
of New York is constructing a resi- 
dence for himself that will be abso- 
lutely fireproof. 



SWEDEN PROFITS BY 
WATERFALLS 

That strict conservation of its water 
power is the aim of Sweden is shown 
by the maintenance of a waterfalls 
board which is engaged actively in the 
development of this source of national 
wealth. During the nest Ifl years sev- 
eral million dollars will be expended in 
carrying forward the plans for develop- 
ment out Lined by the board. This ex- 
penditure is. placed at about ^-1,00(1,000 
for each of the years 1013-14-lfi: 
anti hctwxcn $3,500,000 and $3,000,000 
for 1C Id and 1017, For ibe remaining 
part of the decade the expenditures 
wilt not exceed $2,000,000 a year, The 
estimated revenue shows a continuous 
and rapid rise, from about $300,000 
for 1P13, to over S2,(K)0, 000 in 1 02 3 r Of 
course, only a nominal revenue will be 
received from falls- bought for generat- 
ing current until they are adequately 
exploited, but the board may deride to 
take over for development other falls 
for electrification of certain sections 
of state railways. 

PLATFORM SCALES IN 
SIMPLE FORM 

The increasing practice of people of 
weighing themselves daily, preferably 
alter rising each morning and before 
dressing, has led 
a Frenchman to 
devise a scale 
which takes up 
very little room 
and is not ex- 
pensive. The 
scales are of the 
same appearance 
as ordinary letter scales, though built 
very strongly so as to carry and reg- 
ister £75 pounds. A mirror inclined at 
an angle of 4-5 deg. enables the person 
standing on th^ platform to read the 
figures indicated by the pointer tra the 
dial. An arrangement is attached by 
which the spring can be adjusted after 
continued use has altered its original 
tension. 
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AROUND-THE-WORLD WIRELESS 




By F‘ RED ERICK MIMTURN SAM MIS 

,V ••T 'in'" t Ckitf Expect? iw Amiff&l 












A lt ti i:> u c 11 
wireless tel l- Q7- 
mphy is a ciim- 
para Lively new art, 
and im? grown pro- 
digiously during 
the I*j years it has 
been in u it may 
be said La be Etiil 
in its in fa m:y, 
Within Llie last 
few months plain? have been constant- 
mated for romp Lately eite ire ling the 
earth, with a great chain of high-power 
Mato mi stations. 

in I ! Mil Mr. Marconi had completed 
a station at Cornwall. England, which 
for those days was considered colossal. 
From this plant of a hundred horse- 
power the initial experiments across 
the Atlantic were conducted. Mr. 
Metro mi proceeded to Newfoundland 
.li id by means of a kite succeeded in 
elevating a copper wire to a consider- 
able height and will) this temporary 
receiving antenna he was able to detect 
the now famous letter "S." that was 
I uH li g .sc in t by the p H ' werfu I ; ra 1 1 sm i t ' v r 
Lit England. Atiilace Bay. Nova Sen- 
;i powerful station was then erected 
after muc h t c >t i ng a n d rent rn Ltd i is g . 
Pas opened for o mime rcial service and 
for the past few years lias worked daily, 
n cross the l,TTn> m ilcs oi ocean, with 
the station at Clildeu. Ireland, An 
additional sire has ju-n been acquired 
a lew miles from tilt present (ilaee liny 
station in Order to make pos-dblv I Si e 
simultaneous transmission and recep- 
tion of messages, thus duplexing the 




circuit and doubling its earning power. 
Further, the English govern raent lias 
arranged with Mr. Marconi to*erect 
six high -power stations to be located at 
Loudon, England ; Cyprus, or Egypt ; 
Aden, on the Red Sea: Bangalore. 
India; Pretoria, South Africa, and 
if-ingapi-vre. The work of selecting the 
sites and the preparation nf the huge 
quantity of material, consisting of 
masts, engines am! apparatus, has 
already begun and some idea of the 
mag nitride of this work fliay be gained 
when it is considered that about '>00 lip. 
will be required to operate c&rh of 
these stations and that, exclusive of 
hind, buildings and imjrnl.it ions lor 
machinery, they will cost if rjun yKn> for 
each station. 

I’m the lavinan, a wireless station 
consists nf a small and in significant 
but containing the wireless equipment 
and one or two mas La or towers sup- 
porting 1 1 1 l : fieri nl wires, lint it is. prob- 
able that comparatively few readers 
have seen any of the really large Mar- 
coni transatlantic stations. These 
monuments of the inventive mind ami 
untiring aval of tillglielmo Marconi 
cover tracts of land over a mile in 
length upon which are erected a large 
ei amber of huge steel masts which, ill 
some in slno cfs, arc -10(1 ft, high, The 
masts support ;i network of copper 
wires. These wire? perform a dual 
function. W hen they are connected 
with the transmitting apparatus, of 
spark gap they shake, with a mighty 
el t:vt r i r a ! fume. the ether surrounding 
them and cause electromagnetic wave* 
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to become detached and i ravel away 
into space. When connected to the 
receiving apparatus they become the 
car instead of the voice of the system 
and collect the vibrations that have 
been hurled into space at lightning 



speed by the distant station and lead 
them down to Lite sensitive receiving 
apparatus which corresponds to the 
drum of the human ear. 

It has been found practicable* by 
arranging the aerial wires in a particu- 
lar direction, to cause the waves to 
travel almost entirely toward one point, 
whereas the old method sent them out 
i3i all directions like Lite waves caused 
by dropping a stone in the center of a 
pond. It will, of course, be evident 
that tins improved method of working 
call only be utilized where fixed sta- 
tions are concerned, and that ship 
stations and those shore stations that 
work with the ships must continue 
to use the original antenna, or 
aerial, that works equally well in all 
directions, 

Lin til th L! present time ottr country 
has not been entitled to boast of a real 
high -power station, but now plans 
have been finished that will place the 
United States in the first rank with 
respect to both size and number of 
these modern high-power stations, and 



which, in conjunction with the stations 
being erected for the English govern- 
ment already referred to, will provide 
a commercial service that will encom- 
pass the earth. This station will be 
near New York City, at Belmar, N. j., 
where ACC acres af land 
have been acquired 
upon which the masts 
ei nd plants will be. 
erected. Transmission 
will be effected to the 
Panama Canal Zone 
and thence to Hawaii. 

The Hawaiian sta- 
tion will be one of the 
most powerful of the 
entire group, for be- 
sides communicating 
with the station at 
Panama, 3t w ill be 
capable of working 
with San Francisco and 
the Philippine Islands, 

and with a Station tc.> he 
erected later in Hew 
Zealand. The Manila 
station is the last of the 
American group and will connect to 
the cast with Hie Singapore station of 
the English group. Unbroken com- 
munication will be maintained suc- 
cessively through the stations at Man- 
galore and Aden, At the latter station 
we may turn southward over the huge 
mountains of Abyssinia and the wilds 
i>f ( jerman East Africa to communicate 
with Pretoria in South Africa. It is 
probable that the station at Pretoria 
will be called upon to communicate 
with the proposed high-power station 
at line nos Ayres, soon to be started. 
Retracing our steps to Aden oti the 
Red Sea, we may talk with the station 
in Egypt to Lhe north, and thence, 
one tremendous leap., hurl a mes** 
with such force that ifc will cross tTW 
wide Mediterranean, ascend the boot 
of Italy, sc Eil c the iee-crowned Alps 
and drop quietly into London, all in 
less than one two-thousandth of one 
minute. Having arrived in England, 
we may take t Oi c present brow route 
front Cliftfen, Ireland, to Glace Bay, 
Nova Scotia, in order to talk with our 
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One of the- 1 Stcjtplurf Stones"' in tit# Wlrtieu Circuit nr the Globe: the Operatdna Ream 

off efiHT Cli lUin, Ireland. Si Lilian 



Canadian neighbor, or we may utilize 
the new ami more powerful station at 
London, By this means we arrive 
i nice more at our starting point at E 5 cl - 
mar. Thus with but nine stepping 
stones, we may trip around the earth, 
]>tilt further stations arc contemplated : 
in fact, the chain that girdle* the globe 
will be but tiie main artery of a great 
system. Feeders and branch stations 
will be established in all countries and 
a very comprehensive chain will be 
erected in South America in the near 
future. 

With the establish merit of thi* great 
network of stations wilt come an era 
of cheap communication, for wireless 
telegraphy may easily reduce the pres- 
ent cable rates. The cost of a subma- 
rine cable to cover a distance of £,000 
miles is anywhere from $7 .Qflft.OOtl to 
sKUJ.IHK) .(Utn, while the total cost nf a 
pair of wireless stations to cl. « the same 
'i vi. irk i* 3 nit isii-OO.c'HW. The cable must 
handle a half million dollars worth of 
business in order to earn enough to 
keep it in repair, while two per cent of 
this amount will take care of the same 
item for the wireless. Two million 
wonts at 'J3 cents a word will earn 
only a sufficient sum to cover depreci- 



ation of the cable, white the same 
number of words at half rate by wire- 
less will produce enough to pay the 
depreciation charge anti ;Lt< per cent 
on the investment besides, 

I have purposely omitted the cost of 
operation, frit there is little difference 
between the two systems. It is true 
th ;it the actual cost of operation of the 
wireless system is higher than that of 
Lite cable, but the cost of repairs and 
upkeep on the cable are vastly higher 
than with the newer system. A cable 
company must keep a repair steamer, 
worth sonic ¥ h ,00(1 . ever ready to Hftil 

out over the 3,000 miles of submerged 
cable in order to locate a break or fault 
and make the repair*, while the wire- 
less station covers blit a few acres and 
repairs are quickly and cheaply made. 

The wireless system,, in using 
nature's ether as a conductor, has pro- 
vided itself with a medium that re- 
quires no repairs, At a high-power 
station one cannot help experiencing n 
weird sensation at lliis power to com- 
municate from one continent to another 
over vast stretches of OCeUn with 
naught between, other than nature’s 
ether. Without wire or cable to con- 
vey an electric current and a complete 
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absence of anything that is perceivable 
by the five senses, it seems a marvelous 
thing to be able to communicate with a 
distant land. Yet it h more easily un- 
derstood when wc consider that we 
have borrowed for our use a voice of 
lightning that will speak thousands of 
miles wtth a single flash, and with ap- 
parent ease send its unseen and un- 
heard vibrations through daylight and 
dark, through storm or calm* over 
mountains and seas and even directly 
through those substances which wc 
have learned to think of as solids, with 
the exception, however, that they re- 
fuse to penetrate conductors of elec- 
tricity. 

■Surely, we have here an accommo- 
dating servant by means of which we 
may from a single station talk with 
nations,, north, east, south and west * 
we need no wires, no cables, no right 
of way and none of the expensive up- 
keep or repair that the older forms of 
communication require. 

The engine room of the great station 
at Clifden, Ireland, is a fair example of 
the Stations HOW phi lined, Rack station 
has a complete duplicate set to guard 
against interruption of the service by 
accidental breakdown, for the handling 
of messages must continue day and 



night Irani one year's end to another, 
and even an engine and dynamo are 
sufficiently human to require an occa- 
sional rest. Near the engine is located 
the buildings that house the con- 
densers. A condenser in wireless 
telegraphy is a device that stores Up 
the electric energy until the uperator 
by pressing his fcev seuds it hurrying 
away to do his bidding. The entire 
plant, which may cover many acres of 
ground, is at the instant control of the 
operator who is stationed in a little 
bungalow quite separated from the 
power plant, but in absolute control of 
its machines by means of underground 
cables that operate switches in the 
main power plant, 

Certainly the operator at such a sta- 
tion as the nne building in Hawaii is an 
autocrat. He may tell the far-away 
station in the Philippines to proceed or 
to wait, or he may at the same moment 
talk to the San Francisco station and 
receive from ibe Philippines, or he 
may so arrange his automatic transmis- 
sion and recording apparatus as to re- 
ceive simultaneously messages from 
Colon and ihe Philippines* while at the 
same moment transmission to San 
Francisco is taking place from his own 
station. 
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HIDING THE DOTS IN HALF TONES 

Such obvious disadvantages, indi- 
cated by newspaper pictures, are in- 
herent in the ordinary half-tone en- 
graving process, by which the picture 
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is made up of tiny dots in straight 
lines, that investigators all over the 
world are seeking an improved method. 
A new idea has been worked out' by 



POPULAR MECHANICS 







den are several miniature houses rep- 
resenting; sin inn, castle, railway sta- 
tion, and residences grouped around 
tlrein, AH the small details* such as 
chimneys, doors, windows, and the 
like, arc carefully modeled in archi- 
tectural proportion. 



Dr. Hans Streekcr* according to tlic 
Scientific American. 

lie first prepares a mixture of gela- 
tine and gum arabic, the gum forming 
in tiny globules, instead of mixing 
with tlie gelatine, The mixture is then 
coated over a copper or zinc plate 
which has been made sensitive to light 
in the usual manner. The coat hardens 
and so forms a film over the plate, of 
transparent gelatine, filled with tiny 
globules of gum, very uniformly dis- 
trib tiled, but not very transparent, A 
photograph is then taken on this coated 
copper or zinc plate, the tight affecting 
the plate through the transparent gela- 
tine, hut not through the globules of 
gain, exactly as an ordinary half-tone 
plate is photographed through a screen 
to get the chits, lu the case of the 
new process, the image on the plate is 
also in dots, of course, but not in a 
regular pattern. The plate is then 
etched with acid in the usual 



UNIQUE GERMAN BEE 
COLONY 

Instead of the usual simple Esives, alt 
alike, a German keeper of bees lias pro- 
vided them with veal residential 
abodes, as well as hives in the shape 
of wooden "wild™ animals. In the gar- 
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m miner, leaving an engraving cut 
which also gets aits printing c licet from 
tiny dots, but by reason of the less 
orderly distribution of the dots, they 
do not attract the eye so strongly as 
those of the common ball tone, and Lite 
resulting print takes on a more lifelike 
appearance. 

It is possible to vary Lite distance 
apart of the tiny dots so as to adapt 
the engraving cut to any kind of 
print paper. 



An eastern firm has recently placed 
on the market an automatic device to 
be used in connection with a sprinkler 
system which will ring a gong on the 
outside of a building as soon as the 
fire starts the sprinkler working. A 
valve, installed in the main pipe of the 
sprinkler system* is subject to the 
entire water pressure as soon as the 
sprinkler starts to work, and this 
allows a small portion of the water to 
drop on the buckets of a water motor 
inside the wall, The shaft of the motor 
extends tli rough the wall and brings 
a rotating striker in contact with 
the gong. 
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LUMINOUS OUTFIT FOR 
NIGHT MARCHING 

Luminous field compasses, luminous 
marking disks to be worn on the 
backs of the column lenders, and 




CnirfpiiM. Made Lun-'i- 
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MTIftJTy 0|: rr ul ifinii 
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Cain frill Leslie i VV ru r- 
Ir[! l-iiminciinrjin'i u» 
I'c r Followlns 

S 0 l 41 #P* 

pocket electric 
lights which will 
enable mounted 
troops to march 
on the darkc st 
ui gilts with the same 
accuracy as during 
daylight, will be 
adopted by the United 
States cavalry, if experiments which 
are now being made at Fort Ogle- 
thorpe, Ga., prove their worth. The 
new appliances and equipment have 
been recommended by the Cavalry- 
Equipment Board which recently met 
at the Rock Island arsenal where pre- 



liminary tests were made. The tests 
at Port Oglethorpe will extend over six 



months and be made under conditions 



as severe as any encountered in actual 
warfare. 



The equipment board has recom- 
mended that hereafter each regimental 
and squadron headquarters be supplied 
with luminous compasses of a type 
similar to those supplied to the armies 
of other countries* which have been 
found to be of great value in marching 
across a dark and unknown country at 
night. In the compasses, the usual in- 



dex line and outside circle of degrees 
is retain ed. but instead of the dial being 
painted with luminous paint, which 
needs exposure to the sunlight or to a 
magnesium ribbon in order to render 
the compass luminous at night, the in- 
dex line is treated with a composition 
in which radium enters an a constituent 
and which needs no exposure but is 
always ready for night work and re* 
tains, its luminosity for an indefinite 
period. 

In the tests at the Rock Island arse- 
nal the luminous compass was used on 
a 500-mile march ami also luminous 
disks ol considerable brilliancy, made 
of waterproof cardboard, thickly coated 
with luminous paint and attached to 
the back of a column leader by means 
of pieces of tape. It was found that by 
these means the mounted troops could 
march with great accuracy and speed. 
When soiled the disk can be sponged 
off with lukewarm water and used 
many times before repainting is re- 
quired. To excite luminosity, the disk 
must be exposed to bright daylight, 

The use of pocket electric lights 
about 5 in, long and covered with 
durable leather is also recommended. 
It is believed the lij^bt will be useful 
to troop commanders in conducting 
night operations with other troops or 
even independent night operations on 
a small scale l and in reading dis- 
patches, examining crossings and 
barks of streams before fording. The 
lights will be so constructed as to be 
proof against wet weather and tropical 
temperatures* 

The board has also recommended 
that the bayonet be added to the 
trooper’s equipment, so that in case he 
is unhorsed, he will be as efficient assn 
infantryman. The type of bayonet rec- 
ommended is not unlike that used in 
Other If-ranches of the service, but 
about 4 in. shorter and not quite so 
heavily constructed. 



GA western railroad company has not 
only given its employes thorough in- 
struction in first aid to the injured, but 
has equipped its trains with the so- 
called J ' first-aid'* packages-* 
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PREVENTING ERQSION OF 
PROPELLERS 

"TiirbodmnT ; ' is the name given an 
alloy, produced after numerous tests, 
which is now successfully used to pre- 
vent erosion of propellers of turbine- 
driven vessels. In laboratory tests it 
showed an eudu ranee of 140 hours, as 
against 24,7 hours for the ordinary 
high-tension brolit, which nl so has 
been used /or the same purpose. The 
test has been confirmed by use of the 
alloy for periods of six months to three 
years, propellers so protected having 
shown no evidence of erosion after the 
lapse of these varying periods. LSefijtt: 
turbines were introduced, manganese 
brfrtue temporarily solved the problem 
of preventing erosion in the earlier 
type of propellers, hut with the use of 
the new-stylq engines, an alloy of 
greater resistance was required. . 



GETTING ready for 

AERIAL INVADERS 

The possibility of an aerial invasion 
of England has occupied the attention 
of British military, authorities since 

the first jieto- 
' 7 plane crossed 

the E n g I i .s li 
Channel, T h e 



long, has been mounted on a wire 
stretched across the rifle range in 
Broad head Valley, Enlwistle, near 
Bolton. The model curries a dummy 
pilot which becomes the target during 
maneuvers. In practice the model, 
out of sight of the attacking fnree, 
is released by means of a rope and 
passes over the riflemen at full 
speed. During a recent trial the 
"pilot? 1 was hit by a bullet at a 
distance equivalent to 1,000 yd, for 
a fuEl-skc aeroplane. Another shot 
struck the machine but missed the 
dummy driver. 



ASK BIDS TEN YEARS 
IN ADVANCE 

The city' of Dublin in asking bids on 
arc lamps has given the manufacturers 
a big problem. The specifications call 
for hMs on 300 lamps to be delivered 
at the rate of Su a year for 10 years. 
The lamps are to burn in series of 22 , 
and the makers have been asked to 
submit one series for a six-months' free 
test on the same circuit as tile lamps 
now in use. These difficulties might 
have been overcome, but the makers 
refused to bid when they found that 
the specifications provided that each 
light must have a, heavy sheet-copper 
case. They said it was impossible to 
forecast the price of copper for 1(1 years 
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accompanying il- 



lustration s f used 
by courtesy of 
the Illustrated 
London News, show that preparations 
are being made to give the first 
sotdier-birdman a warm reception, 

To gain practice for such a con- 
tingency a model aeroplane, 10 ft, 



in advance. 
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MICROBES FROM DOGS TO 
PROLONG LIFE 

Ih making his recent announcement 
that lie had fount! microbes in the in- 
testines of dugs which arc hostile to 

the microbes 
charged with 
bringing on pre- 
mature old age* 
Prof. Eli Metch- 

uiktiff showed 
t h c French 
Academy of Sci- 
ences cultures of 
these friendly 
microbes. Pro- 
fessor Mctrhni- 
fcofif considers 
this discovery of his a Jong forward 
step in his famous efforts to Sind means 
of extending what is the present appar- 
ent normal, span of life. 

Professor MctrhnikoJt and Doctor 
Wullman, bis collalKjratc.tr, have be- 
coine convinced in the course of their 
recent investigations that it is in tile 
herbivorous or non -flesh-eating ani- 
mals the harmful microbes are dev sl- 
oped in greatest numbers, and that this 
will apply to people who are strict 
vegetarians, while in persons- using a 
mixed diet ' comparatively lew are 
found. In announcing Luis discovery of 
the friendly microbes ill clogs Profes- 
sor Metebnikoff issued a warning 
against considering Isis discovery as yet 
anything more than laboratory experi- 
ence. and entirely preliminary, and 
against anv unscrupulous exploitation 
of his discovery. 



MOST POWERFUL LOCOMO- 
TIVE IN THE WORLD 

The Mallet locomotives just built 
for the Virginian Railway arc claimed 
to he the most powerful in the world. 
The locomotive and tender weigh 
7aS,OOi:) lb., the fire box is large enough 
to bold a donkey switching engine, 
and the weight on the 1(1 driving 
wheels is estimated to be 4i0,tOW lb. 
It is estimated that these locomotives 
will haul 155 loaded 50-ton freight 
cars at KJ miles an hour. 



STREET PAVING LIKE 
MOSAIC FLOOR 

Because of repeated unsuccessful ef- 
forts to ftnd a satisfactory pavement 
for heavy traffic, the engineers of the 
city of New York arc preparing to lay 
a new form of granite block, known 
in Europe as "durax pavement.” In 
the continental cities it has proved 
stronger and more durable than any 
other type of paving, and New York 
hopes to benefit by their 2(j years’ ex- 
perience with it. Its lasting qualities 
are due to the fact that the surface 
blocks are small, carefully fitted by 
hand, and so arranged that none of 
the joints is at right angles to the 
moving lines of traffic. This pro- 
duces ail almost noiseless surface and 
gives a good foothold for horses. The 
blocks are made of granite, cut in 
cubes about 3 in, nil each hide. On 
a bed of ordinary dirt or clay, which is 
pounded down hard with a ICMnn 
roller, a foundation of concrete, li in. or 
more according to the weight of the 
traffic, is laid, and over this is a V»-3m 
bed uf granite chips. The granite 
cubes, are then laid on top and fitted 
together as evenly as possible. The 
interstices are filled with patch. When 
completed, the street looks like a great 
piece of mosaic, the lines of the cubes 
curving off into regular arcs in various 
direction?, The surface at first is 
slightly rough, but alter a few day a or 
weeks it becomes very smooth. 
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THE KING'S BARGE FOR THE 
HENLEY REGATTA 

TIi« royal barge which was origi- 
nally built by William III, of England, 
for the use til lib consort. Queen Mary, 



some £00 rears ago, was thoroughly 
overhauled before the Henley Regatta, 
which is the premier water event of the 
season in England. 



TRANSMITTING SKETCHES 
BY WIRELESS 

Surprising results are being obtained 
by means of the new invention of an 
Italian youth, Francesco r]i fternocehi, 
called the wireless ieo nograph, 
which has recently been tested 
between Milan and Turin. 

! ■ i - apparatus is far in advance 
■ j anything of the kind yet re- 
corded. Besides o rrfinar y 
me usages, it also transmits au- 
tographs, shorthand characters 
ami all 5i)rts c,if designs, 
So simple is the arrange- 
ment that the transmit- 
ter and receiver of ibis 
instrument may be ap- 
plied with case to aity ordinary 
w;reless telegraph plant, 

< i v rieral 3p in gardi , the 

It -lion minister of war, is so 
i inch impressed by the enor- 
mous advantages of the wire- 
less i con u graph for transmit- 
ting orders and conveying 
sketches in time of war with 
the utmost secrecy, that steps were im- 
mediately taken to secure for Lite Ital- 
ian government exclusive possession 
of the patent. 
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AN IMPROVISED MOTOR 
AMBULANCE 

A physician at Wildwood, N„ J., has 
convened an automobile into an am- 
bulance, as shown in the accompany- 
ing photograph. The rear end of the 
ambulance is ft ft, high with isinglass 
set in the top cover to give Light to the 
patient. An opening bach of the seat 
permits conversation between physi- 
eian or driver and the patient. The 
ambulance is used in connection with a 
seashore emergency hospital. 



DYNAMITE DOES WORK 
OF SLEDGE 

Fxpedition in making repairs is. a 
thing devoutly wished when the water 
supply ot a big Endu stria] plant is tem- 
porarily shut off. With this in mind 
the waterworks manager of Birming- 
ham, Ala. ? lus adopted the use of dyna- 
mite in place oi sledges for breaking 
cast-iron pipes when it becomes neces- 
sary to dislodge them. A quarter to 
one-third of a stick oi -30 to 60 per-ccnt 
dynamite is placed on top of the main 
anti covered with clay. Usually the 
Id ast blows out a small hole or starts 
a crack. Further shots are then ex- 
ploded, working toward eacli end of 
til e pipe. In some in stances pipes thus 
removed were 2 in. thick and the dyna- 



mite method was found much more 
rapid than the old way of attacking 
the pipe with sledges. In doing Ibis 
work electric exploders are recom- 
mended as they may be used with 
greater safety and are more convenient 
than fuses, 



PHOTOGRAPHING ANIMALS 
UNDER WATER 

Photographs of otters and water 
birds of various kinds have recently 
been obtained with a moving-picture 
camera by Dr. Francis 
W ard, of Ipswieli, Scot- 
land, Tn order to get 
the pictures and remain 
unobserved by the ani- 
mals Doctor Ward built 
a concrete tank fitted 
with a w i n d o w and 
mounted Iris camera in 
an Underground room 
behind the aperture. 

Among the pictures 
obtained are those of an 
otter engaged in a fish 
hunt, herons, penguins., 
black-backed gull and a 
water tn:n. The pen- 
guin was observed as a 
fi slier, the photographs 
disclosing clearly how 
the bird Uses his wings 
as oars both on the surface and while 
under the water. The air bubbles in 
the feathers of the water hen convert 
it into a mirror in which are reflected 
the colors of its surroundings. The 
fish are seen swimming around the legs 
of the heron which piece of carelessness 
enables the bird to gain a square meal 
without undue exertion. 



DISINFECTING WATER BY 
ELECTRICITY 

Satisfactory and economical disin- 
fection of swimming taEifcc has heeit 
acen-mplistsed by the municipality of 
Poplar, England, by means of an elec- 
tric a] discharge into the water which 
renders it sterile. The cost of the in- 
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fits, Hat inn required for this purpose, 
it in s^aid, was more than repaid by the 
saving of expense for disinfect ants of 
tEic usual kind that had been em- 
ployed previously. The effect on the 
water is not such as to make it un- 
pleasant for the bathers. An English 
physician states that considered as a 
possible means of infection, it is a 
matter of surprise that comparatively 
little attention heretofore has Keen 
drawn to the dangers lurking in swim- 
ming baths. 



CARRYING A LOCOMOTIVE 
ON A CABLEWAY 




The giant hands that arc refashioning 
the surface of the earth at man’s bid- 
ding do something more than merely 
pile up heaps of rock in river courses 
that the streams may he diverted Co 
fields where water in needed, or tun- 
nel through mountains, or level off 
hills. Recently it was necessary to 
carry a railway locomotive from one 
side of the Rio Grande River to the 
other in connection, with the construc- 
tion nf the Elephant II u Etc dam. To 
run the engine on rails to the nearest 
switching point and thus get it to its 
destination would take too long. So 
■Lite power that has been trained to ex- 
ert itself at the twist of a switch or the 
turn of a throttle was called into play 
and it picked up the engine and car- 
ried it across the river. There was a 
cableway of steel ropes stretched from 
one side of the river to the other for 
the purpose of transporting material 
as needed, The cable swings 300 ft, 
above the surface of the river. The lo- 
comotive, a 20-ton affair, was equipped 
with slings which were in torn at- 
tached. to the travelers on the cable 
anti it was easily and quickly trans- 
ported from one side to the other. 



fl The illustration of the Galveston 
causeway in the August issue of this 
magazine, through an error of omis- 
sion was not credited as it should 
have been, '“Copyrighted, by Maurer, 
Galveston,' " 
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GROTESQUE MAKE-UPS 
FOR BICYCLISTS 

Bicycle meets still persist in Eng- 
land. Two quaint figures mounted on 
bicycles were features of the fifteenth 
annual meet of cyclists held recently 
at Woodford, England, One of the 
riders represented a canary, while the 
Mother Goose character, Humpty- 
Dumpty, mounted on the famed wall, 
operated the pedals of the other. 
bicycle. 
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VARI COLORED SEARCHLIGHT DISPLAY IN BALTIMORE 
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Shafts of white, red, green, orange, 
pink and yellow light, projected by ait 
immense searchlight mounted on top 
of the Fidelity Building, one of the 
highest points in 
downtown Haiti- 
more, have been 
attracting the at- 
tention of visitors 
in that city. The 
desire to produce 
spectacular effects 
other than those 
attain able W i t ll 
white light led to 
the construction 
of the apparatus 
that afforded an 
alternating ra i u- 
bow of light metre 
startling than the 
coat of Joseph. 

The apparatus, 
which is shown in 
the accompanying 
photograph, con- 
sisted of a sup- 
porting platform, 
the searchlight 
proper, a motor 
for revolving t he 
light, four large 
oscillating mirrors 
a n d four color 
screens, The mir- 
rors were placed 
one each at the 
four corners of the 
platform railing. 

Eacli mirror was 
hold by a uni- 
versal -jointed 
Frame so con- 
struct ed that any 
or all of the mirrors could 



ter line of the horizontal searchlight 
team. With the searchlight revolving 
automatically in connection with tlie 
inclined mirrors the operator rotated 

his color screens. 
Instantly the 
beam, however de- 
flected, became 
surcharged with 
color. The beam 
of light projected 
was 24 in. in dia- 
meter. 



ScarcTilLg'ht Color-F lathing ADpnmtus an H ub 
UuLldlng 



NEW GAS EN- 
GINE FOE 
BATTLE- 
SHIPS 

The o e w ma- 
rine engi n e f in- 
vented by Dr, H. 
Junkers, professor 
of the Aaclien. 
(Germany) Tech- 
nical Highschool, 
i s advocated b y 
its creator as be- 
ing suited not 
only to commer- 
cial vessel ft hut 
also to batt le- 
ships. In a paper 
read by Professor 
Junkers before a 
technical society 
recently he indi- 
cates how his en- 
gine was evolved 
from an earlier 
German type of 



be set at gas engine. Included in his paper were 



any desired angle to (he beam of light. 
Over the center of the searchlight was 
hung a horizontally revolving wheel or 
f rathe carrying the color screen s. Each 
of th c sc reem s proj cctcd pe rpen d ieul n rly 
downward a siifllcjeitt distance sn that 
its center corresponded with the cen- 



drawings, showing the theoretical dis- 
tribution of engines for a 20,000-tor 
battleship of 45,000 lip. Four shafts 
are provided, each unit consisting of 
a six -crank engine with its compress- 
or?. Comparison is made between 
the Junkers engine, which in this case 
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is uf the tandem type, and engines of 
the ordinary double-acting variety, the 
power per crank in each ease being 
assumed to be l r -fi<3 lip. Objection 
has been made to the Junkers engine 
by engineers who have as Her ted that 
it would be very high and therefore 
suited only to big cargo vessels of 
comparatively low power. In these 
plans the adoption of a short stroke, 
rendered possible by the double-piston 
principle, makes the engine lower than 
the double-acting type. 



ARTISTIC UMBRELLA ROLLER 



SHORT-CIRCUIT FIRES 
CAUSED BY BIRDS 

Panic among a flock of starlings, 
brought about by the attack of a spar- 
row hawk, was the extraordinary cause 
of a series of Arcs breaking out simul- 
taneously in \V ii rttemberg, Germany. 
The starlings flew blindly toward a 
transformer house and some of the 
birds became entangled between the 



inductance spirals and the insulator 
pins* As a result the transformer- 
house tower was connected with a 
10,000-volt line and, it is said, if the 
ground connection had been effective 
the rush of current would have been 
sufficient to open the main-station 
breakers. Unfortunately, only ore 
ground plate had been provided and 
after hti exceptionally dry period this 
was found to be in dry soil, hence the 
high-tension charge took the easiest 
way to earth which happened to be by 
way of various house installations. 
Immediately several fires resulted and 
in attempting to extinguish them with 
water a number of persons received 
violent shocks. None was seriously 
injured, however, and only one bouse 
suffered damage of consequence. 



ELECTRIC BELLS WITHOUT 
BATTERIES 

A batteryless electric doorbell, which 
was recently put on the market, makes 
use of a compactly de- 
signed magneto gener- 
ator, which is operated 
through gearing from a 
small handle that re- 
places the ordinary 
push button. 

The magneto gener- 
ator is provided with 
an extension shaft, so 
that it can be installed 
on a door casing of any thick ness., 
with only the handle, which has the 
appearance of an oblong door knob, 
and the escutcheon plate showing from 
the front. The generator itsclF may 
he mounted on the inside edge of the 
door jamb, it being very neat in ap- 
pearance; or, if desired, it may be 
mortised in the brick or woodwork, 
the escutcheon plate being of aitfple 
size to cover the opening for it. 

Wires are run from the generator to 
a bell, which may be located anywhere, 
with respect to the generator. The 
beff operates very easily, only a small 
part of a turn of the handle being re- 
quired when it is desired to sound the 
signal. 




An umbrella folded clumsily is about 
as ungraceful an object as may be 
found. The novel umbrella folder 
shown in the accompanying pho- 
tograph does the work better 
and more quickly than it 
can be done by hand. 
The folder is 
m a cl c of 

Ommtdiii aluminum 

Umlmll* Attach- ^ 

LILT, jit, SCI 1 Vim t r: 

HejIJ Ujifne UcnliT*H* 

Tittill}' flii-il Much 
BrUff Titan II Rolled 
fcy Hand 

covered w ith 
leather upon 
which the own- 
er's initial or 
monogram is 
stamped. The 

tube is he id in one hand while with the 
other the umbrella is inserted, lower 
end tirsl, Lifter which it is slowly turned 
until the upper part of the "shower- 
stick^ is reached- The folder is art 
English invention, 
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MOTOR CAR FURNISHES POWER FOR PYLON BEAM 





Orahamf While's Night Flight in Aero.p1ar.ie 
tklflctratd by Ssa/clillfM 



DESTROYING RATS BY 
INOCULATION 



A recent night flight in ait aeroplane 
by Grahame White at H tin Loo, Eng- 
land, was made spectacular by the 
constant play of an electric searchlight 
on tiie machine. The sensational fea- 
tures of the flight are dearly brought 
out in the accompanying illustration. 
A few years ago such a picture would 
have had no place among the realities 
but likely would have hccn considered 
t lie imaginative feat of a Jules Yertie 
or II. G. Wells. As there is no elec- 
tric power .it the Hendon aerodrome* 
the question of obtaining power to 
operate tbe searchlights presented a 
vexing problem* until one of the pro- 
moters of the event solved it by strip- 
ping the body from his motor car and 
running the dynamo by means of a 
belt ircim the engine flywheel. 



The menace of the rat as a carrier 
of deadly diseases continues to receive 
the attention of scientists, The latest 
method of exterminating the rodents 
is by the use 'of a bacterial culture con- 
taining the germs of a disease to 
which only nits ami mice are sus- 
ceptible. The preparation attracts the 
vermin and they feed upon it vora- 
ciously with the result that they are 
quickly attacked by the fatal disease, 
which is then rapidly communicated to 
others. 
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TRANSPLANTED RUBBER 
TREES THRIVE 



PROTECTS PONIES 1 EYES 
IN COAL MINE 



Experiments covering 1 a number ot 
years in transplanting rubber trees 
from tlie original stock seem now to 
have instilled the efforts oF the grow- 
ers- The former supply came almost 
entirely from the district bordering tbu 
Amazon anil its feeders but in recent 
years transplanting lias been practiced 
on a ra titer large scale, the original 
stock having been taken from the old 
rubber districts and cultivated in por- 
tions of Brazil remote Front the big 
river. One company,, during the last 
year, gathered lLiG r 7aii lb, of rubber 
compared with lh. 3 it MUO. The 

estimate for the current r year is M ^ ,000 
lb., all of which comes from ttie in- 
tcrior, far from the Amazon, 



BRITISH OIL-FUEL 
LOCOMOTIVE 

In the accompanying illustration is 
shown one of the great number of oil- 
burning Locomotives at present in use 
on the Caledonian Railway, operating 
trains through England and Scotland. 
The oil is 
stored in a 
cylindrical 
tank carried 
on the ten- 
der where 
coal is or- 
t! i n a r i 1 y 
Stored. Tile 
oil flows 
from t h e 
tank to tbu 
engine in- 
j e e t o r s 
which force 
it into the 
lire bos at 
two sepa- 
rate point>, 
where it 
m ingles 
with steam 
frotll the 

j -i New Type at OIL F-ue] Locomotive-., 

DO] tCF# m* F Lit II frti&u; Kepi; 



A new law in 
England h a a 
been enacted to 
enforce humane 
treatment of the 
"p i t ponies'"'— 
as the horses 
are called that 
are employed in 
coal mines. The 
new law lias in- 
spired the in- 
vention of the 
eye guard 

idiowri xt - - 

a 

ing i 1 1 u s t ra- 
tion, Before the 
law went into 
effect, many po- 
nies beta m c 
blind through 
injuries caused 

by projecting coal seams and rocks 
tli at protruded into Lhe subterranean 
passages of mines, all previous efforts 
to protect them having failed. 
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the lllint tunnel under the river. If 
tile contractors should itisi- i upon it. 
Engineer A, | + Hammond will let 
then; stop traffic fur four hours soiist 
night, but that i; all. 'flu.- bridge is 
tii be hush n.t Lake- Street w Illvei is al 
the south end of the turning basin 
tbnt connect* Lbc north and south 
brandies of the Chicago River with 
the main stream. Traffic over the 
present Lake Street center-pier swing 
bridge, which the w r ar department has 
condemn eii. L heavier than al any 
Other bridge In Chicago excepting the 
Ru?h Street bridge, To sic up traffic 
lor an hour means an immense toss. 



DOUBLE-DECK BASCULE 

Chicago's bridge and harbor engi- 
neer lias put up Lo the con tractors a 
brand new problem in the construc- 
tion of a bascule bridge, the rype or" 
drawbridge where the main part rn 
she bridge bends up like a jackknife. 
Mere o i he problem r 

Give us bids cm the construction nf 
a two-leaf bascule with a Sud-i'i, span 
; i ri d doublc-d coked to accomufiodate 
ati ‘'I ” line above, a street railway be- 
low, two wagon ways and two fool- 
walks, Prepare to btiihl it as rnpidlv 
as possible at the exact spot of the 
present swing bridge without inter- 
rupting the traffic on Lite '’L/' the sur- 
face lines, the streets,, the river or in 
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BRIDGE FOR j 'L” traffic 



This is elio first time in tire history 
£>j I'liicago,- — ;m<l tin- ci tv engineer 
fifty x in tire history of bridge building, 
— that an attempt has been made to 
erect ft double-decked b a -sculi; for 
heavy traffic. .Some idea of the tre*- 
itiendous strength required of the 
bridge may be obtained when it is 
understood Eliat the structure must be 
capable of bearing tin' weight of lwu 
"L" trains, eight heavy street cars 
and all the tonnage of a continuous 
stream of teams and motor vans. 

The engineering department ivilE 
require Lite superstructure contractors 
to build the leaves- of the bridge in 
l lie air, so that traffic im the surface, 



the river and site “L" deck may not he 
stopped. To dii Lhis successfully a 
few parts nf each leaf will be left out 
in allow the passage of cars. When 
II the wmli is completed, except ’.lie 
placing of these ■ •niiited parts, two 
big scows will move under the old 
bridge, It will then be jacked Up from 
its turntable and a tug will take si tn 
the i 1.1 uk vard, 

I in mediately the leaves nf the new 
ha scule will be dropped into place and 
a crew will rush the final work of lav- 
ing the roadbed anil rails, This work 
will be done at night and is expected 
1*. take less than four hours. 
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RAILROAD TOBOGGANING ON PIKE’S PEAK 




SlirLlrlc CflBfftTuedDTl (if 
Tsihiiy£.\7i. Whitll IlflS 
Kfi-r, ITI Col! HLnut Ufl« 
:ir,,| Hot .1 Hf-.-jLd of 

Cover In a 
Miles oi T:m"|" jn 
K) Scl-liIlK 



Talvdyu Hninu; Dnv.-r- PIN’ 
I’eMs Cor Rnitwar, line 
o'. l l-I RcJ; on ;:if Slde-i 
Mulnitaln.Hna iht kldej'h Baluitee by 
SUi3lll.il ttionj ll E Ku 15a. 



Tw - part? novelty mid line part danger is the formula 
that wakes many sports attractive, Combine this with 
ilic fact that the railrn.L i toboggan i-a great labor-saving 
device, am! one call readily understand why this unique 
tobogganing down the cay railway which climbs bike's 



Pfftlt, Colorado, is so fascinating. To 
make a drop of nearly a mile and a 
bali in a distance of nine mites of 
track, sometimes at a speed of two 
miles a minute, as the reason why 
the railway toboggan has come into 
use. for the employes find it iar more 
exhilarating to slide down the motm- 
taiii Lhau to go 011 foot. When a tired 
ana hungry workman quits work at 
the summit at six o'clock and due 
,it the Saddle House, two and a fourth 
miles below, for supper, he usually 
preiers to "slide down the banister*’ 
rather than to lf go down the stairs” 
from tie to tie in bis descent This 
practice has been responsible for sev^ 



cral deaths, and many serious injuries, 
yet it continues, although the authori- 
ties have attempted to discourage its 
use. 

In riding the toboggan the operator 
situ up right, much as a boy would in 
guiding a bobsled, hut there is no 
guiding to be done, for the machine 
is made to follow the tops of the cog 
rails. The toboggan itself is a beard 
3 ft. long and 1 ft. wide. A steel-shod 
cleat, aKatL iy 2 in, wide, runs hi the 
center of the under side for it& entire 
length. When T. nachinc is in place 
on the cogs this cleat lit? in between 
the cog rails, which :irc parallel with 
each other and dose together, midway' 



POPULAR MECHANICS 



351 



bttwccn tine main rails of the track. 
Near each edge of the board is an- 
other cleat, about IS in. long, also 
shod with Iron, and movable. These 
form the brakes and are operated by 
a powerful lever from the tipper side 
of the board, the pressure applied i n 
this manner on the sides of the cog 
rails being sufficient to bring the to- 
boggan to a stop on the steepest grade. 
The Pike's Peak toboggans have es- 
tablished a retard of an IL-miuute r,]ri 
over the nine miles from the summit 
of the mountain to Manitou at its foot. 
A two-mile stretch on the steepest part 
uf the grade lias been made in one 
minute. 



WARSHIP'S ARMOR PLATE 
STANDS COLLISION 

The accompanying photographs 
show tlie unique results of the colli- 
sion between the United States battle- 
ship "New Hampshire” and the Bali 
River steamship M Common wealth," at 

Newport, R, I., in July. The conclu- 
sion drawn from these pictures which 
most in L crests naval constructors is 
that tiie armor belt of the battleships 
can withstand the most severe im- 
pacts. 

The r, Ncw Hampshire 11 was lying at 
anchor in Newport harbor when the 
collision occurred. Tticre was a dense 
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fog, and before the lookouts on either 
ship discovered the proximity of the 
other* it was too late to avoid the 
trash. The passenger steamship 
plunged * bow on, into the stern of the 
"New Hampshire" almost on the cen- 
ter line of the ship. 

When the vessels separated after 
the crash, apparently the " Common - 
wealth" had sustained no dam age, 
while it was seen that the stern of the 
"New Hampshire" was almost demol- 
ished above the water line. The how 
of rite "Commonwealth” penetrated 
the stern of the battleship a distance 
of about 20 ft. The steel plating was 
folded, in. flecks torn tip, ami the cap- 
tain's cabin was demolished 

Comparison of the effects of the col- 
lision upon the two ships, so far as the 
damage done to both was visible as 
they lay in the water, resulted at first 
in the severest criticism of the battle- 
ship's construction. Amazement was 
expressed that the prow of a pas- 
senger steamer, even though she be a 
steel ship, could so crush the stern of 
a battleship, supposedly built to with- 
stand heavy shell fire. 

Further examination of the two 
ships, however, turned the tables. It 
was found that the damage to tbe 
"New Hampshire” ended at the armor 
belt, two or three inches above the 
water line. Not a single plate of the 
armor was broken or displaced. The 
more vital portions of the ship** 
structure, then, remained intact. Only 
the upper works, the thin sheathing, 
which is designed merely to finish off 
the stern of the battleship and with- 
stand the sea, ivas injured, and the 
damage, white it looked so serious, 
was in reality rather superficial. Not 
even the watertight bulkhead was 
broken through, so that the damage 
was eon lined to the sternmost com- 
partm e n t. 

When the "Common wealth* 1 was 
h locked,, however, it was discovered 
that the portion of the bow, below the 
water line, which had struck the ar- 
mor belt of the "New Hampshire,” was 
fearfully mangled. The steamer was 
thus rendered un seaworthy to a much 



greater extent than was the "New 
Hampshire," 



"SHOO FLY" GUARD TO HELP 
SCREEN DOORS 

An interesting device designed to 
keep the flics from entering the house 
or store when the screen is opened to 
let people in and out is here shown. 

Attached to the 
top ot the door 
and extending a 
foot or two down 
its outer side 
is a screen at- 
tached to metal 
supports which 
ace bent or 
curved outward. 
To the bottom 
of a portion of 
this screen are 
attached a num- 
ber of cloth 
bands. One of 
the illustrations 
shows the guard 
in the position it 
occupies when 
j the door is 
closed, W h e n 
the door is pushed or pulled open the 
top of the guard screen is restrained 
sufficiently by a checking a it arli-men t 
to make the lower cud* with its fas- 
seled strip of cloth, swing outward 
about 2 ft. in advance of the door, thus 
dispersing the flics that might other- 
wise enter. The screen portion of the 
guard above the door is calculated to 
keep llies from entering over the door. 



CATCHING GRASSHOPPERS 
IN VACUUM CLEANER 

Catching grasshoppers with a 
vacuum cleaner is an idea worked out 
successfully by a California man. He 
found that grasshoppers from the 
alfalfa were a serious pest in the house 
gardens, so he rigged up a sled for the 
vacuum clearer, and proceeded to cap- 
ture the insects from the fields, The 
hoppers jumped as the sled approached, 
hut were then sneked up by the cleaner. 
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RAPID-FIRE GUNS FOR 
AEROPLANES 

No branch of the science 
of aviation is receiving closer 
study in army circles than 
that tending ti> the develop' 
ment of armaments for aero* 
planes. New ideas in rapid - 
lire guns, or adaptations of 
the old, arc being experi- 
mented with by the military 
experts of all the great pow- 
ers: and of the guns now 
creating interest an Ameri- 
can gnu is one of the most 
important. 

The gun So question is a 
new type of automatic, in- 
vented by T.icut.-Col, I, N. 
Lends, of the coast artillery 
corps, who has designed 
many useful military maple* 
m e n t s. O ti e of t h e itn port ant 
features of this gnu, which 
may be held to the shoulder 
like ail ordinary ride when 
being- used to attack 
aerial fighters from the 
ground, is the auto- 
matic device by which 
the barrel is 
continually cool 



Slew Hapld-Ktrc Uufi 
TcaLed by Army 
Aviation CarpH for 
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Oraund. and Firing 
ft0-5n Ac-cp'a.i.e-s 



a hi asfc of air, After a cer- 
tain temperature is reached, 
an increased rapidity of hre 
tends to reduce the temper- 
attire. Another distinguish- 
ing feature is the circular 
magazine feed, which is 
placed directly over the center of the gun, 
and consequently docs not disturb the aim- 
The weight uf Lhe gun is 3 nit slightly more 
than ’2n lb, ; it fires Snd shots per minute, and 
the magazine, which contains 50 rounds of 
ammunition, can be quickly detached to allow 
the substitution of ft loaded magazine. The 
feed is positive, and the gun may be fired at 
any angle, up or down. 

During one of the experiments made by 
Captain Chandler, the empty shells ejected 
during tile firing were caught by a current of 
wind tii at carried them into the propellers. 
When the machine came down, the wooden 
propellers were found to have been scored or 
gouged as if a vandal had attacked them with 
a chisel. 

The French have adapted a Hotchkiss 
rapid-fire rifle for attachment to the under 
framework of an aeroplane where it may be 
trainer! on the enemy below. 
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ANCIENT BRONZE GUNS USED 
IN ENGINE MANUFACTURE 

One of the in £e resting things that a 
writer in the Engineer, London, found 
it) the course of a visit to the Diesel 




Ancient Bronx* Ciipuun Up tp PTDvJde llron«« 

fcT Lfl -hi.-! J=1 1 ^ tL i i - 1 : n 

engine plant in Turin, Italy, was a col- 
lect ion of ancient bronze cannon which 
had been bought up to lie melted and 
converted into crank casings and bed- 
platen. One of the guns seen was a 



beautiful piece of work, dated 1717, 
and had the name of Kbig Philip V 
of Spain on the breed), It was worthy, 
the writer believes, of a better fate. 



"LOO K- OUT-F 0 K-T H E-C A R" 
SANITARY CUPS 

The necessity of providing its pas- 
sengers with sanitary drinking cups 
has been utilized by the Beaver Valley 
Traction Company of New Brighton, 
Fa., as a means of impressing them 
with accident-preventing “don’t ft.” 

On the sides of die paper sanitary 
drinking cups is printed such advice 
as "Stop — Look — Listen/ 1 t; Look out 
for automobiles and cars from opposite 
direction," "Never step on or off a car 
while in motion,” "lloi/t allow chil- 
dren to play in streets on which elec- 
tric ears run.” 



HYDROELECTRIC POWER ON A FARM 




of a small stream running through the 
farm, 

'Flic reinforced concrete dam is about 
100 ft. in length and gives an 8-ft. head 
of water for operating two small water 
turbines. These turbines drive two 
v ert ica l-ty pe, 3 5- k w ■ , S15 0- volt 
generators. There are slx 
circuits leading from 
the powerhouse t o 
v a r i o i) s buildings 
a n d parts of the 
farm, and five 



recent installations in the United 
States is the hydroelectric plant in op- 
eration on Henry Ford’s farm, near 
Detroit. 7t represents what might be 
termed the height of development in 
the utilization of small water power in 
the operation of a private plant, the 
pc over being provided by five damming 



Electricity is becoming more and 
more a desirable prime mover on the 
farm, and ore of the most interesting 



Views of the- Rein* 
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of Lhese circuits are hod underground. 
The longest circuit is S 1 /? miles, and 
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operates the machinery of the dairy 
farm, The house and barns art- all 
electrically lighted, there beiug- GO in- 
candescent lamps in the barns and II 
In Lhe Injure, Another circuit is a mile 
long. and operates the machinery of 
tlie OiU/ck farm as well as ilium mating 
the cattle and horse barns. The other 
tines operate the machinery In the re- 
pair house, the pump house, etc., and 
illuminate and provide power for nu- 
merous cooking, beating and household 
Utensils in Mr. Ford's summer hmne. 



A MEASURING DEVICE FOR 



X-RAYS 



A scientist of Berne recently demon- 
strated before the Runt gen Congress 
in Berlin an instrument for measuring 
the action of the X-ray on deep-seated 
organs. The device gives direct read- 
ing?; of the intensity of the rays nt the 
depth required, and can be used with 
any type of X-ray installation. 

The introduction of an absolute 
scale of measurement in place of 
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THE MAKING OF GNOME 
MOTORS 

The Gnome motor with ita revolv- 
ing cylinders, is probably the most fa- 
mous and most universally used of all 
aeroplane motors-, particularly in Eu- 
rope. In one of the illustrations may 
be .seen one of the circular steel 
blocks used in the making of the cyl- 
inders. They are of nickel sLeel, and 
weigh 81 lb. each. In the boring and 
the finishing* these cylinders are re- 
duced in weight from ftl lb. to only 
fi.IU lb. The interiors of the cylinders 
are polished by high-speed emery 
wheels until they are as smooth as the 
surface of a mirror. 



the arbitrary scales used in different 
X-ray laboratories is said to be a great 
boon, as It makes it possible to calcu- 
late the most efficient irradiation, and 
determine the correct dose for treating 
subcutaneous organs. It is claimed 
that tliis has hitherto only been pos- 
sible when surface tissues have been 
treated. 



C During the first five months of the 
present year there were S 5,3 00 motor 
vehicles registered in the slate of New 
York; of which number 7(5,104 are 
pleasure cars and 7,351) commercial 
vehicles, the remainder being dealers’ 
cars, or exempt from taxation. 
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SANDSTONE KNOB AS BAND- 
STAND FOUNDATION 

A novel list lifts been found lor title 
Hj.i lSic w r aler and weather-worn gand- 
stonc forma tinns srr urm (non it lout; 1 1'e; 
shores of the upper peninsula of Michi- 
pn, Tile knol> in question is located 
at St, Ignace, and on its top the band 




A Uiin dftiir.1 nji ttit Top erf n Sandstone Knpt 3+, 
]( ii^eir, t-ii the S' ml la or Machiruic, Jrfltbisiin 

organization of that upper pen insula 
town has crci’tcd a bandstand. The 
stand commands a fine view of the 
straits and Mackinac Island. 



AN ARTISTIC FRENCH 
HIGHWAY BRIDGE 

The national highways of France 
are kept as line as the best examples of 
city boulevards in Am erica r and the 
bridges arc usually its keeping with 
the roads. The new bridge across the 
River Yilainc. on t lie highway con- 
necting the cities of X antes and Brest, 
Brittany, is an excellent example,, be- 
ing extremely liyhc and graceful in 
appearance. 

The length of the bridge: proper is 
ijfUj ft,, the free span being reduced by- 
line cantilever are lies to about 3d? ft, 
The he i glit of the roadway above the 
river, at normal level, is 1 1 J ft. 



U. S, GOVERNMENT LARGEST 
DREDGING CONCERN 

Attention is drawn by the Engineer- 
ing News tu tile fact that the United 
States government the largest 
dredging concern in the world, having 
a vast dredging fleet engaged in river 
and harbor improvement work. The 
fleet consists of ill bucket and dipper 
dredges, 33 llvd rail lie pi pe-liue dredges, 
2!3 seagoing hopper dredges, ("0 snag 
boats, 1 LIT screw-propeller and paddle- 
wheel boats for towing and survey 
work, 34 derrick boats, 49 pile drivers, 
and numerous other boats which 
bring the total up to 8-33 vessels. 
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MOTION-PICTURE RECORDS 
OF RECLAMATION WORK 

As part of the movement to give 
publicity through motion pictures to 
all important works carried nil by the 
government, a series 
of pictures have beer 
recently marie nf the 
work on the Engle 
Dam „ at Elephant 
Unite, New Mexico, 
which is part of the Rio 
G r a ii d e reclamat ior 
project. 

Of nil the motion 
pictures taken, prob- 
ably the most interest- 
ing are the series 
photographed from a 
basket suspended from 
a cableway across the 
Rio Grande. The oper- 
ator. with Ills camera 
in operation, was low- 
ered into the founda- 
tion pit at the west 
bank of the river, and 
then, with ilie basket 
raised HHi Ft. ahnve the 
bottom of the pit, took 
pictures while three 
It e a v y blasts were 
fired, The basket was 
then moved over the 
river and lowered al- 
most to the surface 
of the water, during 
which descent, the 
camera was turned 
through a complete 
circle so that the.' views 
would take in the en- 
tire work. The pictures will be ex- 
hibited generally 1 in America mid 
Eu rope. 



d The Tost Office Department a con- 
ducting a series of experiments in 
various parts of the country to deter- 
mine whether or not the motorcycle 
can be used more economically for 
collecting mail than either the horse- 
drawn vehicle or Lite automobile. 



COMPACT LUNCHEON SET FOR 
MOTORISTS 

One of the most elaborate luncheon 
sets for motorists. How on tlie market 
is the so-called motor restaurant, a. 



complete outfit which packs compactly 
in the form of a chest for' transporta- 
tion in the car, The oirtlit costs $ 12-3 or 
£150,, depending upon whether it is fit- 
ted lor four or six persons. When the 
spot for the luncheon is reached, the 
chest i- t liken from the car, opened up 
and made into a table, as shown in 
lltc illustration. Across the top in the 
center is a rack, on which glasses, cups, 
etc., may he placed within easy reach 
oi the LLieri-, 




CREATING A CAPITAL 




In a picturesque mount flirt valley 
£,tWD ft. above sea level ami now prac- 
tically a wilderness,, a new capital city 
for the Commonwealth of Australia is 
to 1>e created. As the result of a com- 
petition in which more than a hundred * 

of the leading architects and landscape 
gardeners of the world competed , this 
city is to he Lodi in accordance with 
the pin ns of an American architect, 

W alter Burley Ci tiffin,, of Chicago, who 
was awarded a prize of £ 1,150, equiva- 
lent to about $8,500. The sire of tEic 
new city is midway between Melbourne 
and Sydney and 75 miles from the sea 
coast,, and work is to begin immedi- 
ately. 

The plan embodies the most ad' 
vanced theories in c ity planning. The 
different functions of the city are 
grouped at specific centers, each ar- 
ranged roughly in the form of an oc- 
tagon, with main avenues radiating in 
alt directions. Such a theory has never 
before been worked out in complete 
form, although Haussmann applied it 
in a limited way in the rebuilding of 
Paris, and L’ Enfant, in his plan of 
Washington, provided diagonal ave- 
nues intersecting a checkerboard sys- 
tem of streets, 

The practice of walking from point 
to point is rapidly becoming obsolete 
with city dwellers and there is ail in- 
creasing tendency to Use means of 
rapid transit. For this reason the dif- 
ferent i- enters in the Australian capital 
have been placed at considerable dis- 
tances apart. In a capital city the 
federal center is the one of first impor- 
tance. This center comprises the octti- ^ 

gnn and triangular group of buildings 
south of the central lagoon. At the 
center of the octagon, occupying a 
prominent elevation, are the federal ex- * 

ecu live buildings. On the sloping 
ground extending to the lagoon, ami 
arranged in terraces, arc the parliament 
and department buildings, and courts 
oF justice. On the opposite side of the 
lagoon are Llie stadium, museum, thea- 
ters, and other places of amusement. 

North of the federal center, and 
across the lagoon front it, is the mu- 
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CITY FOR AUSTRALIA 




sunni T of 
MOUNT 
AkNSLlE 



submit of 
MUGGA MuGdA 



h'l :i tit Muiu F- rLljri:, 
i: i CHl.j.' r th* Feilerfli 
CerAt-i bt'.rifr lurt 
'nCc v- tt*t Middle or 
the M,';i 



nicipal center, the one nest in impor- 
tance. At the center occupying the 
third angle of this triangle are located 
l tie central railway station and retail 
market. The manufacturing district 
lies at the northern edge of the city, 
and the agricultural suburb, consisting 
of several centers, at the southeast. 
The principal residence district Is west 
of the federal center, on high ground 
affording An unobstructed view of tile 
mountain range to t lie south west. The 
federal university is located to the 
west of the municipal Center Oil the 
slope of a mountain. 

Main avenues are planned for a width 
of 2fJ0 ft., divided by parkways into 
three arteries of travel; one for street 
ears, one for automobiles, and the third 
for slower vehicles, The steam rail- 
way is to be depressed below street 
level with street crossings carried on 
viaducts, 

A striking feature of the plan is the 
advantage taken of the natural condi- 
tions of the site. A small stream known 
as the Molonglo River is used in the 
development of a series of lagoons 
that form the central feature in the 
general architectural effect. Prominent 
elevations, of which there are a num- 
ber, will be utilized as sites for public 
and monumental buildings. Mountain 
peaks will close the vista of each im- 
portant avenue, while Mount Bimberi, 
one of the highest peaks of the Austra- 
lian range, will be visible from all 
parts of the city. 



PLAYER PIANQ USED WITH 

LONDON ORCHESTRA 

A recent concert of the famoUS Lon- 
don OreElefetra, conducted by Xikisch, 
was unique in that It was the first time, 
ill England at least, that a mechanic- 
ally played piano was used as part of 
a great symphony .orchestra, The 
pianoforte part of Grieg's Concerto in 
A Minor and in Liszt's Hungarian 
Fantasia is said to have been per- 
formed' by the player piano with per- 
fect effect. 
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NEW AUTOMOBILE CAP AND 
GOGGLES 

Among recent importations of wear- 
ing apparel for motorists are the gog- 
gles and cap shown in the accompany- 
ing Ell n st rat ions. The cap is adjust- 



able to heads of different sizes by 
means of the cloth strap which passes 
arumi 1 1 its. rim anti is provided with a 
bnekle. The goggles have awning-like 
eye shades which can be folded back 
when not needed. 



SUBMARINE IMPRISONED AT 
GREAT DEPTH 

Contrary to general practice in test- 
ing submarines at great depths, the 
new U. S. submarine ‘"Carp" was re- 
cently sunk to a depth of 5f00 ft. at San 
Francisco with a crew 
of eight men on hoard, 
and an accident which 
might have ended dis- 
astrously kept the little 
vessel at the bottom 
for over an hour. The 
trouble wjs due to 
fouling of the hawser 
pipe of the submarine 
by an anchor chain, 
which for a time pre- 
vented a return to the 
surface. Diming the 
time the submarine was 
thug ran glit telephone 
communication was maintained with 
the officers it] charge of the test at tile 
surface. 

The service of the crew was volun- 
tary, and a considerable bonus was 
offered. 




NEW IDEA IN EXTENSION TABLES 



A dining-room table which is, in ap- The binged portions at each side are 
pea ranee, like an ordinary extension then raised so as to make the center 
table, but 




which may 
be extend- 
ed without 
the use of 

any loose leaves, has made its a|>- 
pea ranee in the furniture world, 
The center or extension sec- 
tion is concealed under the 
top of the tabic, when this is 
dosed up, and in order to 
make this possible has 
hinged portions at its 
shorter ends, which nor- 
mally hang down. When 
extending the table, Els end 
sections are drawn apart and the cen- 
ter section by means of a lever raised 
about H4 m. to the level of the top. 







KkC-iiOijil DLnlng Tuble, 
I lie r e-r* • rn I F-LirLl tin nl 

Wliicli. Operal«d by n 
Lever. Con te Lovi'eyed 
;d T Ii-hT Till- Old Er'.li'.i:. 
Sliile T'j|ifU>Tr ivti li 



section the 
full width 
of the 
table, and 
the sections 
arc forced together, the dowels 
entering the holes and locking as 
in Other extension tallies. 
When the table is to 1>c 
shortened, the end sections 
are piffled out two or three 
incites, the center section 
lowered the required Hi in., 
and the hinged side por- 
tion s dropped. Then the 
end sections are pushed to- 
gether over tile center section. No 
hint of it--: unusual mechanism is seen 
in the closed table. 
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FIRE-STATION MAP SHOWS UNPROTECTED TERRITORY 




When ;i big fire occurs in any re- 
turn ol a large city, all the lire appa- 
rat ns in that sect ion r and often from 
adjacent sections, arc called into ser- 
vice, and frequently this causes consid- 
erable difficulty in distributing tlie re* 
niaining companies and apparatus to 
the best ad van- 



ity means of this system, a glance at 
the mEip suffices to show tlie unpro- 
tected territory, and the lire apparatus 
not in actual use are distributed 
accordingly. The illustration shows 
tlie map in the position it occupies on 
the wall of the fire-alarm headquar- 
ters, This, is one of the 
first maps ■ ■[ tide type in 
V Til eric a. They have 

been used for some lime 



Ttlt J ILoiiiii'.uLcLi pLer-fll nl ir>n M:iji hi i|if Kirr-Alurm Hm :l-:|'.ia.r Ltcs ui lli-r ’Cliicugi: Eire- Dcji£ftfiLti!iE 



t Chicago, the fire-alarm' headquarters 
in the eiiy liall is provided with a map 
of the city on which each lire house is 
designated by a small elec trie -light 
hulls, operated by a switchboard. 
Tli cse bulbs arc illuminated during the 
lime the apparatus of each lire station 
is in its house, but ;is; soon ns tlie ap- 
paratus leaves its house, a plug hear- 
ing the number of tlie station in ques* 
tfon is removed from the switchboard 
and the bulb designating this station 
on the map becomes dark. 



iti tie mi any. Milwaukee lias a fire 
map of a somewhat similar type, 

<1 An American sailing vessel, the 
" Jirskine M. I ’helps,” made a voyage 
from Honolulu to Philadelphia in lid 
days, and she has to her credit also a 
voyage from Norfolk to J lonolnht in 
!>7 days, The fastest time ever made 
around Cape Horn by a sailing ship. 
Her latest voyage is the fastest time 
ever made by a sailing ship on the 
eastern voyage. 
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NEWEST WAY OF WEARING 
A BOUQUET 

One qi" the latest fads in dower 
adornment is to wear the bouquet on 




The Siou'd-t-r 
Bn n qupl , with .in 
Ac-CDEiip.il ii yd is a 
Inltlnl Worked In 

Wl.ig, SilSi CptiI 

the right arm at 
the shoulder, tt 
is placed on the 
sleeve in con- 
junction with a . ' 
neat little ini- 
tial worked 
with white idlk eg rd„ Tlie effect tS- 
most pleasing, and* to the girl en- 
dowed wilIi artistic lingers, many 



pretty arrangements or variations 
will suggest themselves. 



ARTIST AND SCIENTIST TRY 
NIGHT PAINTING 

How to obtain satisfactory light for 
portrait painting at night is being 
studied scientifically h v a young Chi- 
cago artist, Mosheim Craig* with the 
advice and assistance of one of the 



lending scientists of the country. The 
scientist became interested in painting, 
using Mr. Craig's studio, and a> he 
had little time for this avocation except 
evenings* the problem of illumination 
was forced on him. The two have 
worked together fora solution, to some 
extent covering line same experimenta- 
tion ground as the investigators who 
have been seeking artificial daylight 
for use in stores. 

The artist claims that there is a cer- 
tain aesthetic ’. aloe to painting done at 
night. But when he tried to mix oil 
paints by artificial light, he found that 
Llic color values were lost and that the 
work when viewed flic next morning 
was practically worthless. The youth- 
ful collaborator with the scientist 
sought a I i ght which would "hike Lhe 
yellow" out of the rays from a tung- 
sten cinder. The first effort was very 
nearly a success. A large lank was 
built, A auO-watt tungsten lamp was 
placed in the rear of it. Tlie reflectors 
threw this light forward through two 
pieces of plate glass. 'I" he secret of the 
light lay in the substance between 
these pieces of glass. It was clear 
water tinged to a violet color with an 
aniline dye. This accomplished the 
purpose of producing the colors of day- 
light. But the experiment failed for 
one very si tuple reason ; after the light 
had sifted through the colored water 
it was too weak to reach the painter's 
easel and his palette. 

For a time Craig tried to produce 
the same result by wearing automobile 
goggles of blue glass, hie sought a 
violet-tinted glass, hut no optician 
could supply it. With the blue glasses 
he painted two portraits, one of Judge 
Kcimsaw Mountain Esmdis, but when 
he exposed these to daylight he found 
that they were "too gray." The colors 
lacked brilliancy. 

The scientist lias now suggested that 
the problem can be solved by securing 
from Germany a certain violet-tinted 
gelatine film, colored under tlie artist's 
personal direction. This will be placed 
in the light box in lieu of tbe^ water 
tank and the tinted water — which, by 
the vay, had a habit of steaming. Both 
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experimenters believe they will then 
have found the Tin* wet to their riddle. 
Should this also fail, they have other 
plans which are not being discussed at 
this time. 

The experiments have already proved 
of value in a mechanical way. The tight 
blue glasses for example gave a suf- 
ficiently accurate color value for match- 
ing of cloths and for the use of decorat- 
ors who work at night under the ordi- 
nary incandescent lamp. If such a glass 
is used on the stage or in a department 
store over a brilliant yd low lamp the 
result to the ordinary observer is ar- 
tificial daylight. The woman who 
bought a costly delicately tinted gown 
under such condition s, however, might 
l*e disappointed when she looked at it 
in daylight. 



ARTIFICIAL SILK MADE 
FROM VEGETABLE 

In Muskegon, Mich., is a knitting 
mill which manufactures artificial silk 
out of vegetable fiber, and uses it to 
make hosiery and underwear. The 
artificial product is soft and silky like 
worm silk, hut is claimed to have more 
body or firmness. 

The Underwear and hosiery are made 
in all weights from gauze to winter 
wear. The vegetable silk fiber is 
brought to the knitting room on large 
reels, ready to be put on the electri- 
cally operated machines when needed. 

The basis of most artificial silk is 
wood pulp. Cottcm has proved satis- 
factory for the purpose, however, al- 
though the cost has been a serious 
drawback, The vegetable silk is the 
latest innovation. Any substance sus- 
ceptible of chemical conversion into 
cellulose is available. 



POUCH ARRANGEMENT FOR 
ANGLERS AND HUNTERS 

A Ml ssouri sporting goods concern 
is marketing a high and dry pouch and 
harness for anglers and hunters. It 
consists of two large pouches t ore in 
front and the other in back, strapped 



over the shoulders and around the 
chest. On rhe outer surface of the 
front pouch are two small pocket* for 





Paitch far AnaLcci bud Huiii^r-. ArT»,nE.-€d for CxTr^i-nii 
TiLklc a.nd Am muni ti an Well above Water 



carrying small fishing or hunting ac- 
cessories, such as fly books, and the like. 
The position of the pouches is well 
above the waist line, so that they re- 
main dry even during deep wading, 



RUSSIA TO SPEND VAST SUM 
ON NAVY 

The Russian Duma lias voted the 
enormous gum of ?tUfb£uO r OflO to be 
used during the next five years to re- 
store the naval position of that coun- 
try. About $57 J $ | 6Ci ,00ft is to be spent 
in construction in If) 13, $48,000,000 per 
year for the years 101 4-1 5-1 G p and $43,- 
200,000 in 1017. In addition to this, the 
Minister of Marine requires $371,000,- 
000 fnr the completion of ships now 
building and fur 'current expenses. 
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U. S. TREASURY INSTALLS NEW MONEY LAUNDRY 



After experiments covering a period 
of three years the Treasury Depart- 
ment has set up a money laundry that 
will wash and iron old 8 itll s, making 
them almost as good, as new. It is 
estimated that about (in per cent of the 
bills sent to ilie department can be 
saved by this machine, the -3" per tent 
remaining being so worn that SllC treat- 



yiiLLITg woman npevalnr, ;in: c;::rr io:l I ■ : 
tween two 10-in, t Ape & into a tank of 
boiling water, and then through a so- 
lution which, when heated to the boil- 
ing point, forms peroxide of hydrogen. 
Tliis destroys tbe germs that may have 
collected on the bills while in circula- 
tion. The bills pass from tlie disinfect- 
ing tank to a rinsing tank, and thence 




men l would destroy them, to a pair of large gas-heated cylinders. 

The Ei ills, fed to the machine by a the passage between which smoothes 

out ah wrinkles. The hills require 
about V : liv'd, to p” -- completely 
through Ilic nwlyjjK and emerge 
ready for circulation again. 

The tu aclinic in wash and iron 
from ■ i 1 1,1 Ipi i (t ;i..'iMo.| lolls ill arl 
K-liour day, acid ii i- estimated i tint 
iL will save the government more 
tlirni v."jinM: in i a year in the mauti- 
facture of new money. The ma- 
chine. is the invention of a scientist 
ia ike gi werti client's employ, 



Tke U. a. Treasure's Money Lsmredr}' in Operation. The li lid less U.mJ may lie EliiiHua la Tou of F»ir( 

la Permit ElHItlllillU or Muncy Fhh*li:u ll-.r ./ii|;li 
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THE HYDRO-AEROPLANE FOR PASSENGER CARRYING 



The recent hydro-aeroplane competi- 
tion at Monaco, while Et did nut bring 
forth a Ely thing 1 especially novel in the 
way of new constructions, and resulted 
in no important records, was very in- 
teresting- because of the large number 
of passengers carried by the different 
machine S without a single accident, 

In fact, &lj absolutely reliaMe did the 
combined air and water vehicle prove 
Jl sdi on this occasion, that it seems 
certain that a most profitable applica- 
tion of flight engineering in the very 
near future may be passenger carry- 
ing by hr il f O- 
aero p lane s at 
a m use m e n t 
p r k s, summer 
resorts, etc. 



Water surfaces being comparatively 
soft and safe to alight upon, and so 
level and unobstructed that there is «o 
occasion for attempting flight over 
them at any considerable height, the 
possibility of a serious accident with a 
well-built and competently piloted ma- 
chine, and with the passengers perhaps 
pruLecLed by life preservers t seems so 
remote as to scarcely demand consider- 
ation by even the most timid. 



liu.nnLn.ff in to S'K-r ' 1 

nl McpHtn iilliP 

Tniil - i : I . ! . 1 . 1:; 

Plct Staying 












FLEXIBLE WIRE SCREEN AS 
WINDOW PROTECTION 

Instead m barricading Lhc show win- 
dows with wooden or corrugated-iron 
Shutters at night, several of the large 
retail stores in Berlin have lately 

*"■ LfclW-iL 



* 
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adopted a flexible; large-mes.li screen 
made of 0.4 to O.G“in r iron wire, which, 
while affording an effective burglar 




FCcieitJp Wire Scr«n traced ]jk Ide Window and 

1.1 ■:■■-. r CuiilLflr-, aa hh U OLiL.yi i: Priilrrliui: w I: ill: 
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protection, permits the window dis- 
plays to be viewed. The screen abut- 
ters are raised, lowered, and locked in 
place imm. tin; inside. 

The same type ot screen shutter is 
also claimed to have many ad vantages 
which make it {ies.irahie for use on 
country houses in more or less lonely 
districts, By its use, windows and 
doors may he barricaded against intru- 
sion rmd still remain open to allow the 
entrance of fresh air. 



DISTINCTIVE COLORING FOR 
INDUSTRIAL-PLANT PIPES 

It is proposed in Germany to de- 
velop a Uniform system ot distinctive 
coloring for the piping in industrial 
plants, and the idea is being received 
with favor. According to the system, 
the pipes carrying water would he 



painted green ; the gas pipes., yellow ; 
air pipes, blue; steam p ipes„ white; 
oil pipes, brown; pipe? carrying Ear 
mixtures, black, and pipes carrying 
acids Wotlld be distinguished bv being 
painted rose with red stripes. 

A fuller indication of the contents 
of the pipes, indicating dangerous 
pressures, temperatures, impurities, 
etc., may be effected by a combination 
of the basic colors-, such for instance 
as stripes of red for danger, black for 
impurity, white for presence of steam, 
or some such manner. 




BEHAVIOR OF METAL TUBES 
UNDER COMPRESSION 

The behavior of metal tubes under 
compression has been the subject of in- 
teresting experiments by a French sci- 
entist, w h o has 
made tests with 
metal cylinders 
as tiny as 0.t)2d 
in. in diameter, 

0,02 7 in, high 
and with walls 
only 0-00004 in. 
thick. These lit- 
tle tubes were 
s o h 171 i 1 1 e d to 
compression in a 
hydraulic pre^s, 
the piston of 
which moved at 
a constant slow 
rate of speed. 

The gradual 
changes in the 
shape of the 
tubes were pho- 
tographed by a 
motion - picture 
camera. The il- 
lustrations here 
shown are 
great v enlarged- 

The experi- 
ments demonstrated a remarkable reg- 
ularity in the folds or corrugations re- 
sulting from the compression. These 
corrugations, while varying with the 
diameter of the tobc, the thickness of 
the walls and the nature of the metal. 
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were always identical in t vibes of the 
same dimensions mid material An- 
other curious and unexpected fact 
brought out by the test* was that the 
folds or corrugations produced were 
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the name in number and in shape., 
whether — other conditions being equal 
— the compression was the result of a 
sudden shock or a slow steady pres- 
sure. 



THE WATER AUTOMOBILE OF THE EVERGLADES 




JUlgl li tef fc U.111I Surveyor* Ln UuiitiI the W.itri Au'Oisiblii: r That Nh i/ijtiiTCi il:e Mjriuu L •;£ r£ I J-jE:, 



A really practical water aulu mobile 
has solved one of the hardest prob- 
lems incident to tin: draining of the 
Everglades of Florida: that of running 
the survey lines through the vast 
swamp. The machine, which so far 
lias been given no name, was de- 
signed and constructed by Maj. J. O- 
W right, chief engineer of the State of 
Florida, lie built it because it was 
necessary in his business, and today 
engineers and surveyors running lines 
through the Everglades are blessing 
his name as they work in safety and 
comfort front the platform of the 
strange craft. 

So slow and painful was the work of 
running the lines to mark the great 
canals designed to grade the Ever- 



glades. that .Major Wright was sorely 
puzzled, and im several occasions al- 
most discouraged, Then he put hts 
wits to work, determined not to be 
beaten by a lot of water and a few mil- 
lions of acres of soft, black mud, and 
us a result the water automobile came 
into existence. 

The machine was not built for 
beauty’, nor for speed, and it glide* 
over the glades and through the wa- 
ter at a rate of only three miles an 
hour, but il has proven itself effect Eve. 
Jt consists of a framework of light 
-tuul and oak, 'JVi ft. long anil 3 ft. wide, 
mounted on three wheels, the two in 
front being of iron and very wide- 
rimmed, so a* nut to cut into the soft 
mud c?vcr which the machine baa to 
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pass. The rear wheel i* a large wooden 
roller nr drum, designed to crush down 
the la!t saw r grass as the craft pro* 
ceeds. Surrounding the framework, 
and only a few inches above the 
ground, ia a large air- 111 led steel cylin- 
der, which keeps Hie machine afloat 
while crossing sheets of water. In 
the ff bow ,f of the craft Is a gasoline 
engine, which transmits power to the 
front wheels when the machine is 
crossing surfaces on which tile wheels 
mav he: driven, or to an ordinary screw 
propeller, such as used cm motor- 



THE SHIELDS OF THE 
PARrS POLICE 

In the August issue of this magazine 
was published a short article with il 
lustrations of the riot shields designed 




A Type u\ S':iLlIJ l>vi iin Uhri! by lilt Pun> Pol let In 
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for the Liverpool police foil' win:: riots 
in which many members of the con- 
stabulary were severely injured by 
bombardments of bottles, brickbats, 
and other missiles, 

In the accompanying El lust ration is 



lioats, fur propulsion through the 
water This propeller is under the ma- 
chine, back of the front wheels, well 
nut of the way when the machine is 
traveling as a land automobile. 

On the framework of the machine is 
a platform, strong enough to hold a 
score of men. I-Tcre the engineers and 
the surveyors work, eat and sleep, an 
awning keeping oft the direct rays of 
the sun. 1'wo men are required for 
operating the machine, which is doing 
in a day work that formerly required 
a week or more. 



shown the same protective idea, as 
adopted by the Far is police for iskc 
in fighting barricaded bandits. The 
shields were used in a recent siege of 
automobile bandits and proved prac- 
tical. Although much more unwieldy 
than the English shields, they provide 
protection for the entire body, when 
set on the ground in front of the user. 
They are not, however, designed to be 
carried nboLiL on tlie back of an officer, 
as are flic English shields. 



THE RUSSIAN GOVERNMENT 
AS A TEA GROWER 

Near Rattuu, on the east coast of 
the Black Sea. the Russian govern- 
ment is busily engaged in tile cult Eva 
lion of tea. About 200,000 lb. per year 
is now grown, and the tea plantations 
are being extended at the rate of about 
100 acres each year. 

The government Jam! devoted to this 
experiment in tea cultivation., and also 
to the cultivation of oranges and other 
fruits, and of bamboo, consists of 4;! ,000 
acres, which was formerly a hopeless 
tangle of rank vegetation. A consider- 
able portion, has already been cleared, 
the tea plantations covering about 1 ,400 
acres at the present time. 



C Among the most important exports 
from Stra&sburg, Germany, are listed 
clocks, hair nets, goose-liver pie- and 
rabbit skins, a cpiccr assortment, but 
extremely valuable to the thrifty Ger- 
mans, 
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The question of 
which aeroplane, the pursuer 
or the pursued, would have 
the advantage in ari actual 
aerial combat was recently asked 
In-' the Fren ch a v iati on j cm rn a] I A e ro . 
The question was formulated as 
follows: 

‘‘Assuming' that two aeroplanes be 
flying at the same «.|J e o «.L the same 
altitude, and with equal armament, one 
pursuing the other; which, the 
pursuer or the pursued, cast 
damage the Other with the leasL 
risk cif being itself damaged?” 

I he experts requested to nn- 
swer this question included en- 
gineers, scientists, artillery ofli- 
ceus, etc., and the answers, 
some of which were accom- 
panied by detailed and intri- 
cate calculations, were almost 
unanimous in declaring that 
the fleeing aeroplane would 
have all the advantages, ft 
would be practically impos- 
sible, tlicv agreed, 
in view of the great 
-speed of the ma- 
chines and 



the strong adverse air currents, for 
the pursuer to indict any serious 
damage by means of projectiles, 
while the fleeing machine could easily 
do considerable damage. 

The advantages claimed fur ihe 
fleeing aeroplane would consist not 
only in the longer rnnge of its pro- 
jectile (the difference was calculated 
^ by one expert to be at least 130 
ft. J, but also in the faeL that 
a u aerop I an e ru s,]i i ng a ga i n st 
a projectile 

{ 




grcaLer damage 
tli an one running 
away from it at great 
speed- It was concluded, 
in fact, taking into con- 
si tie rat ion the nature of 
projectile most likely to he 
discharged fruit! aeroplanes, 
that the fleeing aeroplane 
would scarcely sitsLain serious 
damage even it" hit. This was 
the opinion not only of officers of 
the army and navy, and of gunnery 
experts-, but renowned mathematicians 
reached the same conclusions through 
considerations of a strictly theoretical 
nature, 
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"ROLLING” A ROOF 

Steam rollers Jtsjyaving and politics 
are common enough in America but a 
man-power roller of 
the type shown in the 
photograph is entire?; 
unknown. One must 
needs go to the Orient 
to witness the scene 
here reproduced- It 
represents a resident of 
Bireh, Palestine,, north 
of Jerusalem. The 
roof is of earth and the 
efforts of the fez- 
topped individual are 
directed toward mak- 
ing it rain-proof. 



LIBRARY OF 
ELECTRICAL 
SCIENCE 

Thirty thousand 
books and pamphlets, 

three-fifths of which 
deal with electrical 

science, have recently 

" gf 

been added to the li- 
brary of the Mas- 
sachusetts Institute I 
o i Technology, ; 

The collection. ^ 
which was once * 
tii c property of the h 
late George F-d- 1 &*.? 
ward Dering, an ® 

English inventor, 
noted for his ec- 
centric Sties, w a s 
p n r c h a 5 e d by 
Theodore N. Yaif* 
president of the 
A m e riean T c 1 c- 

grapb and Tele- 
phone Company, 
and by him pre- 
sented to the Mas- 
sachusetts just o- 
tute, The collection is valued at about 
$100,000, For its maintenance Mr. 
Vail a tilled several thousand dollars to 
bis gilt. 

The claim is made that the Bering 



library is the most complete collection 
of recent works on electricity in the 
world, a possible exception being the 
library of the Institute of Electrical 
Engineers in London, 
Mr. Vail, the donor of 
the library, is not a 
technical man nnr has 
be any connection with 
(he Massachusetts In- 
stitute, save in the em- 
ployment of many of 
its graduates in his 
company, Mr, Bering, 
the collector, was a 
unique character. He 
was wealthy* blit for 
many years lived prac- 
tically a recluse. He 
spent more than -10 
years acquiring the li- 
brary and it became 
hi' chief hobby. He 
placed an unlimited 
order with a Lon- 
don bookdealer for 
all books on elec- 
tricity, tit what- 
ever language of- 
fered. In addition 
he attended sale* 
and obtained 
b o o k s f r o ni 
many n tiler 
sources. It is 
said that prob- 
ably 14,000 of the 
volumes 3i a d 
never buen 
opened by him. 
The books in the 
collection not 
dealing with 
electricity are 
concerned with 
iron and steel. 

The total 
number of vol- 
umes contained 
in the library ol 
the institute nmv reaches 100,000, 



CA three-deck pontoon* 100 ft. lung, 
has been built entirely' of rein forced 
concrete foi the Manchester ship canal. 



A Ntitjvr or Pnlrtilne KoLlbDff Hi a Uirt Root 
8 -n Mrtk r ll !R nLij-Frt>iiI 
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An Aeroplane Which Came Out EJelttr than a Stone Will In « Wliflnq B.t HHinonund titan, isi. v. 



AEROPLANE COLLIDES WITH 
STONE WALL 

1 lie operator of ,11 1 aeroplane: living 
above tEie ! I jmmcmd sport, N, Y., avia- 
tion field, failed to shift off his power 
early enough oil making a landing and 
the machine ran into a stone wall. Al- 
though an aeroplane is usually credited 
with being of very delicate construc- 
tion, the stone wall received the worst 
of the bargain, The collision moved 
approximately one ton of stone about 
13 in., yet the only apparent damage 
to the aeroplane was a Smokcn front 
wheel. 



SPRING WATER FLOWS OUT 
OF TREE 

A spring of clear, cold, sparkling 
water is always a welcome uaLural re- 
source, btLt ^lich a spring discharging 
its water nut- of the trunk of n stately 
cbm tree is of unusual interest. 

The tree-spring in question is near 
Lafayette, Ind, f back of w r hich are 



hills containing several large spring*, 
Some years ago one of these springs 
was piped to the. foot of the tree, which 
had an opening in its base extending to 




A SfnnLi af Spiirklirt Wnli:r Diacha r|[l ilh !\rL:ira uu 
EIbts Tr*if FH*r I, hTh yrElie, [ptiijina. 
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n. considerable height in |hc trunk. 
The pipe was run underground into 
this opening and then up into the 
trunk, Then nature quietly concealed 
the work of man, and today there is no 
visible evidence of it. 

The tree stands at the edge of one of 
the most frequented automobile roads 
in Indiana. Many automobile tourists 
see the water gushing ffrjm the tree, 
stop to investigate, but usually go 
away without having been abie to 
solve the puzzle. 



ii operated by the elder of the children. 
Its power is derived from a S? V^~Lp- 
motpreycle engine, and is sufficient to 
negotiate any hill in the vicinity. 



A NOVA.SCOTTAN AUTOMO- 
BILE FAMILY ( ‘EN TQUR ,S 



Miniature automobiles for cliildren 
have ceased to be particularly rare in 
that the number of them is stead El v 
growing, hut the little machine used 
by Eva and Gladys Rafuse, of Wind- 
sor, Nova Scotia, is of considerable in- 
t crest because Et is part of the family 
caravan, The parents of the cliildren 
ride in one of the smallest types of 
automobiles made for grown-ups, anil 
this little “grown-up" car, running 
along a country road with rhe chil- 
dren's car leading the way, never fails 
to arouse admiration, 'line children’s 
car, which is 
as complete in 
every detail as 
the larger car, 



WIRELESS MASTS BUILT 
IN FOUR DAYS 



The Marconi station at Toldhu. 
Eng,, which has recently been adapted 
to receiving as well as sending mes- 
sages, has entail I t^hed a record in 
erecting masts to support the aerial, 
Six. masts, two of Steel and four of 
wood, were put up in four days. The 
steel masts are SrtS ft, liigh and Lite 
wooden ones somewhat shorter. The 
old wooden 1 at dee columns have been 
demolished. 

The two steel masts stand next the 
sea and support the triple stay of tile 
aerial at a height of ft, Tim wires 
run hack front this In two gruups of 
eight to stays supported by the wooden 
poles. No scaffolding was used in the 
erection of the tubular-steel poles. In- 
stead they were put up section by sec- 
tion, Each section was 10 ft. long' 
and gem [cylindrical it] shape, with a 
llange at each end ami longitudinal 
ilangcs down the sides. The halves of 
each cylinder were 
lmTtrrl together and 
then set on the flange 
of the one beln w 



Tlie C]ii!i]j‘c:i Lead the Way Ln a *ZM Hr 
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and bolted lo i L. As each tubular sec- 
tion was put in place* a wooden pole 
was inserted in the upper end and used 
as ;t derrick to draw up the two semi- 
cylinders of rlic nest section. These 



were held on each side of the wooden 
pole until bolted together and fastened 
to the. lower section, Then the wooden 
pole was withdrawn and the process 
repeated, 



UNDERGROUND LAKE SOURCE 



BAMBOO SHELTER FOR 



OF WATER SUPPLY 



LAWNS AND GARDENS 



For three years a commission of en- 
gineers have been at tempt hi" t« • - live 
the problem of obtaining for the < r.i 
pine coal district of 
Belgium a supply of 
water from a subter- 
ranean lake discovered 
jus.L prior to the ap- 
pointment of the com- 
mission. A recent re- 
port stales that the 
underground reservoir 
has an area of over 
ISO, 000 acres at a depth 
of from SO to HIQ ft., 
and that with a width 
of 1*4 to 3 Vii miles it 
extends over the terri- 
tories £ »f eleven com- 
munities, At present 
Lower Belgium is de- 
pendent on rain water 
for its supply. The 
subterranea n lake is 
said to provide the 
only source capable ol 
supplying water to thq population "f 
Antwerp and Flanders, which in 3D 
years is expected to reach 4,000,000, 
To procure water front the subterra- 
tiean source a system of filtering well 
shafts is recommended as allowing the 
water to be collected at a great depth 
without risk of contamination or of 
any change in its temperature. While 
the collected water is exceedingly 
pure, owing to the filtering properties 
of the soil, it contains a certain amount 
of iron from which it will have to be 
freed. 



A particularly practical and artistic 
portable garden house or shelter, 
oriental hi c-l-iutuI design, ban been 



(I The British government has, recently 

launched a motorboat of SOb tons’ 
register, designed for tbc use of its 
consular service om the Congo River. 



An Ariitttc Portable Shelter for Town and Suburban Lawna 

popular in England during the sum- 
mer months, It is easily erected ami 
moved, substantial in construction, 
and is made In sizes ranging from 5 by 
7 ft. to 7 by 10*4 ft. Split-bamboo ad- 
justable blinds arc fitted on all sides, 
and may be raised or lowered by pull- 
ing the cords. 

FIRE EXTINGUISHER 
FOR CABLE BOXES 

A novel method of fighting fires 
which originate in telegraph, telephone 
and similar installations' lias b£tii in- 
vented and give* promise of proving 
effective. In such install ation s bundles 
of cables are placed in boxes which 
render them almost inaccessible. 
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Short circuity due to various causes, 
frequently occur and serious tires have 
resulted. Water cannot safely boused 
for extinguishing .t blaze qf this char- 
acter as that would increase the danger 
of further short -circuiting. The in- 
ventor's method of extinguishing such 
fires includes a system qf pipes by 
which two different ext tugui siting 
gases art conducted to the point of the 



PHOTOGRAPHIC STUDIO IN 
DARKEST' AFRICA 

Near Elizabcthville, Congo, is a pho- 
tographic studio in which white man 
or naLive can sit for a photograph and 



rely upon a first- dais likeness, The 
studio* which is constructed of bam- 
boo poles and has a grass roof, was 
established a few year* ago by nn Eng- 
lishman, who lays claim to he the pio- 
neer photographer ot Darkest Africa. 
He states that his most critical clients 
are the dark maidens of Congo, who 
are as particular about getting a good 
likeness ns their white sisters, and who 
delight in posing, 



brc. There the gases combine, form- 
ing a powdery substance which stops 
the progress of the blaze. The gases 
are not retained in the pipes con- 
stantly, but when fires occur, the pipes 
are filled with the gases which are dis- 
charger! at the required places. The 
gases employed are composed of 
ammonia and carbonic acid, or am- 
monia and sulphur dioxide. 

NEW KECORDS ESTABLISHED 
BY SKYSCRAPER 

The builder of tine new 30-story 
office building on West Fortieth 
Street, New York City, makes claims 
of supremacy for it in 
several respects, While 
ft does not attain the 
height of several other 
\cw Yqrk '‘scraper ' 
he declares it is the 
tallest building ever 
erected on so small a 
plot of ground — 90 ft, 
by 98 ft, H in, lit mak- 
ing this claim lie adds 
Others, including the 
following: That the 

new building is the 
only building of this 
height having an ab- 
solutely fireproof and 
smqkeprnqf tower with 
entrance from the ex- 
terior, connecting nt 
the bottom with the 
street; the tallest 
building ever erected 
on a side street ; the 
only office building 
having every suite 
above the fifth, floor a earner suite, 
that it lias the largest number oF win- 
dow- of any building in proportion to 
size; more windows than any other 
building of any description ever 
erected in proportion to area of ground 
covered, and. "probably,’’ is the only 
building in the world that has not one 
particle Ol wood in its construction, No 
one has disputed these remarkable 
claims to date. 
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’MOT all persons upon becoming the owner of a motor vehicle imagine the 
price paid for the machine includes ownership of the streets,, but a 
good many seem to have that impression. The change from dodging a 
car to being dodged is apt to be one In which the rLghts of 
the pedestrian are quickly foigolten. In cur large cities the 
loss of life from automobiles and motorcycles has grown to 
be something frightful, and largely unnecessary. In some 
European cities th e remedy is to arrest and fine the one who 
is so slow and stupid as to get run over— that Is, If he 
survives, Bui no such process of law will be tolerated here, 
nor should St. On the other hand, motor cars are a modem necessity and the 
streets are no longer a safe place in which children can play. There must be 
moderation and caution on the part of both. 

The enforcement of a reasonable spaed reduces the accident and death 
rate to a minimum, and Chicago has demonstrated that such a reform can be 
easily accomplished in a few days. Several deaths each week from motors 
had roiled up a fetal of 75 in a short lima, and something had tq be done* 
This Is the cure, and it was accomplished in a few days'. While 15 miles an 
hour Is the legal high speed, 20 miles was unofficially assumed to be the 
limit. Anyone exceeding that speed was promptly arrested and fined heavily, 
with the promise that the amount would be doubled for a second offense. 
Instead of the cases being brought before some friendly magistrate In the 
district where the arrest was made, all oases were heard by cue judge- This 
permitted a system of records, with the promise that something beside fines 
would be Imposed after the second offense. For about a week the fines 
aggregated over $50D a day and then suddenly dropped. The effect was very 
noticeable after the third day? ai. the end of the first week there was really 
very little violation of the rules.. The reform was accomplished 50 easily and 
quickly, that there' seems no need for any other speed-infested city to longer 
tolerate such a needless condition of danger, 

SxlBISl 



F LOOD control of the Mississippi valley was declared to be an engineering 
project second only to the Panama Canal, by the Deep Waterways Com- 
mission held in Chicago. Jt was agreed shat only through Government could 
control be secured, but that returns, from water powers thus 
created, and the sale of reclaimed lands would go far toward 
capitalizing the enterprise. The increasing volume M the 
annual floods was shown to be due not to any material increase 
in their original farm of rain or snow, hut to artificial condi- 
tions, In the non hern states thousands of miles of tiling 
have been laid by farmers to drain swamps, lew lands and 
small lakes, which enables the rapid escape of excessive water. Thus 
thousands of small harmless floods are dumped into the Mississippi to unite 
and descend In one overwhelming disastrous avalanche of water. 

It was shown that the remedy for tliis need not be the discontinuance of 
drainage of northern lew lands, but the construction of enough reservoirs to 
hold and control the abnormal spring freshets near their source. Also (hat 
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great good could be accomplished if .nor them 5.1 ate farmers would plow their 
land from 12 to tfl [aches deep, [nstaad of $ or 6 inches as at present. This 
would give the soil an opportunity to absorb and retain a much larger quantity 
of moisture, amounting to as much as 40 to 50 tons of water per sere, and 
which, it was claimed, would Increase the value of crops throughout these 
states fully ihree.fr: Id. 

One of the Interesting developments of the convention was the announce - 
Tnent that there are three possible routes for die diversion of excess water of 
the upper Mississippi by canals to Lake Michigan:, First, from St, Paul to 
Green Bay, 2S9 miles; second, LaCrosse to Milwaukee, ifiS mites ; and 
third, Galena to Chicago, 152 miles. 

The damage caused by the 1912 flood Is estimated at JSOO.GC^QDO, 
Two such floods alone cost as much as the Panama Canal, 

The subject is one which is bound to receive attention from now on, and 
will ba considered at the meeting of governors at Richmond, at which time a 
permanent board will be appointed to i lives! igate and report. 

lakimC=l 

'T'HE destruction of the great aircraft “Akron" was accomplished with a 
-L suddenness which is appalling — being reduced to nothingness literally in 
the twinkling oi an eye, The event is doubly deplorable, chiefly tor the loss 

, of its brave men, but also for the failure to accomplish! Shat 

greatest of attempted aerial feats— Ihe crossing of a vast 
Future ocean. In all probability safety devices were responsible for 
of the the disaster — and what was calculated to save life operated 
Dirigible with contrary result. To prevent the bursting of the envelope 
when the contained gas expanded from the sun's heat, six 
safety valves were juste lied to relieve unusual pressure. 
These valves, it seems, exhausted gas at (Minis perilously near to the engine 
exhausts, which frequently spit sparks and fire, IE the undertaking was 
destined to end so tragically, we may he thankful to be spared, the long days 
and nights of uncertainty which followed Andre in hie disappearance. 

If the ocean could bE crossed at this time by any man in a dirigible, 
surely Vaniman with his training and experience was well qualified to 
accomplish it. And while the disaster will likely defer the time of another 
similar effort, it by no means follows that no more attempts will be made. 

The "Akron" undoubtedly embodied the best that experience could 
suggest, skill could fabricate, or money buy. 

The final cruise of the "Akron" has resulted in little more than, 
emphasizing the difficulties and dangers of piloting a big dirigible across the 
Atlantic. Thai they played and lost should not detract from that measure -of 
admiration which is due the brave young men who staked their lives on the 
change to write their names high in history. America Is indebted also to 
those other men who provided the princely fortune that was spent In building 
the huge aircraft. Evidently we are yet knocking at the outer gate of air 
conquest, and many more brave lives must be yielded up before the secret of 
scientific aviation is wrested from Its stronghold, 

1=1, H. WINDSOR 
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RIPENING DATES IN AN INCUBATOR 



The discovery of Prof. G, F. Free- 
man, i ] f the Arizona state experimental 
station, that the incubator witl ripen 
dates to a perfection that rivals the 
fruit brought direct to the Paris mar- 
kets from Africa has revived the in- 
terest of the fruit growers of the Salt 
River Valley in Arizona, and today the 
fruiting date palm is being extensively 
cultivated. 

When, soim; 10 years ago, the United 
States Department of Agriculture sent 
a large consignment of the choicest 
varieties of date palms to Arizona they 
were planted, but when the fruit be- 
gan tf] develop, difficulty was expe- 
rienced in securing a date that was of 
\ a I ue commercially. 

Hot water, vinegar, gasoline, and a 
score o i other substances were found 
that would ripen dates artificially. tJf 
these vinegar was found best suited 
for practical work, but still the experi- 
mental station was not satisfied with 
the result, 

It remained for Professor Freeman 
to attempt submitting ripening dates 
to the heat of the incubator, and the 
experiment tvas a pronounced success. 
Now the dates are picked when Lhey 
show the first signs of ripening; arc 
washed and placed in an oven where 



they are kept in a moist atmosphere 
and held at a temperature of between 
110 and 113 deg. F, for three days. At 
the end of this time they are fully 
ripened. 



LEGAL STATUS OF AIRMEN 
IN ENGLAND 

In spite of the great strides which 
have been made toward complete con- 
quest of the air, the flyer is as yet al- 
most an unknown quantity with regard 
to his rights and privileges in le- 
gal circles. This fact was brought out 
i ei a recent suit for damages instituted 
by Alfred Rawlinsorg an English air- 
man, against the promoters of the air 
meet at Bournemouth in July, IfllO, 
Raw I Eu son charged that the starting 
ground was not properly prepared and 
as a result he met with an accident in 
which lii s leg and shoulder were 
broken, At tile hearing dense igno- 
rance oi airmanship was displayed by 
both judge and counsel, the former 
stating that lie knew nothing about fly- 
ing, and Rawlins on's own lawyer said 
he believed "the nernplanc was at- 
tached to hooks in the ground” before 
starting. 
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A NEW ENGLISH FIRE-ESCAPE 
TRUCK 

The [ire department of Birmingham, 
Eng., has (been testing a new type of 
fire escape by which the persons res- 




Tt» Cr« die c-t C?i|{r qF -» Kr 1 ^ Type of Trticit 
FI r*-Bj4 But Tested In England 

cued reach the ground in a cage or 
cradle raised and lowered by means of 
a ruble, and guided by side cables. The 
apparatus is run to a Are in the same 
manner as a ladder truck, the escape 
tower is then extended up along the 
building, and the cradle is raised and 
lowered like an elevator cage. 

The cradle is provided with an 
automatic brake which fixes the cradle 
on the guide cables should the lifting 
cable break, 



(..Hubert Latham, one of the pioneer 
airmen who quit flying because oi the 
danger, was recently killed by a wild 
buffalo while hunting in the Chart 
River district of French Sudan, 



SPECIAL DRILL FOR CANAL- 
LOCK GATES 

Sixteen electric machines have been 
specialty built for use in drilling and 
reaming rivet holes in the lock gates 
of the Panama Canal and are now in 
operation. The machines are of such 
a character that they can readily be 
adapted to similar use on other large 
contracts after the canal is completed. 
I ’hey arc not the first pieces of machin- 
ery which have been created especially 
for use at the “big ditch* 1 ' but they pos- 
sess several improvements. 

Each of the machines weighs <1 tons 
and is designed to rum on a standard- 
gauge track which is placed on a stage 
and swung from the top of the big 
steel gate on chains and brackets. It 
is claimed that each machine does the 
Work of A vc ordinary rcnnicrs, Each 
machine is provided with four changes 
of power which arc instantly available 
by means of a quick-change gear. The 
two distinguishing features of the ma- 
chines are the range of nine speeds, 
and the; fixed spindles arranged to 
space the rivet holes in the lock gates 
uniformly. 



CONCRETE-WORK CRACKS 
BEING STUDIED 

Cracking of concrete flue to varia- 
tions in temperature is deemed a mat- 
ter important enough to receive atten- 
tion from the National Bureau of Stan- 
dards, of the Department of Commerce 
and Labor. In order to obtain statis- 
tical data, reference marks have been 
placed on typical old and new concrete 
work in Wayne County, Mich., and 
at Greenwich, Conn, During the sum- 
mer a nil winter measurements will be 
taken to determine the expansion or 
contraction caused by high and low 
temperatures. The change of volume 
taking place during the hardening 
process will also he considered. The 
lock walls of the Panama Canal and 
various other structures from which 
data valuable to builder a will be col- 
lected have been similarly marked. 
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CARP FISHING IN LOS ANGELES 
PARK 

Thanks to an over-product ion of 
carp in the l^os Angeles parks, the 
children of that city were recently 
given ati tints petted fishing treat. 
The lakes at Echo, Eastlake and West- 
lake Parka were opened to anglers un- 
der Hi years of age, and hundreds of 
children responded to the invitation nf 
the park commission. The limit for 
each catch was 12 fish, huL as the carp 
weighed from a half to more than a 
full pound, thin was a liberal allow- 
ance and no one objected to the re- 
striction, 

The banks of tlie littEc lakes or 
ponds were for days lined with happy 
youngsters armed with all kinds of 
tackle, from the Eient-pin, cotton, - 
string and broken-branch variety to 
the spEit-hainboho pole and braided- silk 
line borrowed front “dad's” vacation 
outfit. 

Dough or bread was the most ac- 
ceptable bait, and the carp fought 
greedily for it the first lew days, and 
fishing was rapid-fire work. Toward 
the end. of the first week, however, 
they became more wary, and the chil- 
dren learned the lesson of fisherman’s 
patience, 



THE NEW OPEN-WORK 
STOCKING 

The up-to-date open-work stocking, 
fashionable this sum titer, differs front 
its predecessors 
in the past in 
the great size of 
the mesh. Art 
English maga- 
zine character- 
izes it as "one of 
the net results 
of fashion," and 
it certainly is 
ne dike in ap- 
pearance, closely 
resembling a 
veil. 



CAtl interesting 
result of the 
“Titanic " dis- 

aster is the de- 
termination of 
the tamely of the 
late 1 sadnr 

Straus t o per- 
petLiate the • Jiu skn.Li.-ii, LmiduD 

name of tEie famous merchant and 
philanthropist who sank with the big 
ship, by always having an Isador 
Straus in the family. 
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BAGGAGE ROOM OF AN AERIAL- 

Hi 

EXPRESS 

Prevision for 1 bi u carriage of bag- 
gage is as necessary on an aerial ex- 
press ns un a land express, and in the 



[DH±fc*ag u Clvahci Clnihi-Csjvend PotTirt id iin 
Air Filssr D-jalt Up in Sectloni 



C'lij rtJ-'y ihc Ski.'t-.'h. Lon-Jr-iL 

ii H.iiIl : j li . i c i ■ Filed in Ihu I :■ : I L!-1 1 : r SreLiMii n r 

Ihr " CSe;rvrn(-Bjiy ard IV " 

illustration may 1ft seen the baggage 
section of the ^Clement-Bayard IV,” 
one of the latest of this famous type 
of dirigible balloon, Traveling bags, 
rolled steamer rugs, and canvas bags 
:-Lrt piled nt pne i-ml of the car, 



LUBRICANT TESTS MADE 
BY MACHINE 

The quality of lubricants used on fine 
machinery of various kinds is a mat- 
ter of great importance and one that 
has long engaged the attention OJ en- 
gineers. To avoid the necessity of 
testing the lubricants on expensive 
machinery, and to economise lime, an 
English Concern has developed a ma- 
chine which is used exclusively for 
this purpose, 

Steam is used in the process of deter- 
mining the quality of various oils and 
showing to what degree, if any, dis- 



integration and formation of sediment 
takes place. After the test is com- 
pleted the oil is blown onto a slip of 
p^per, and the changes it has under- 
gone during the test are then dis- 
closed. A further test follows, to de- 
termine what alterations affecting iLs 
lubricating properties result from the 
effect of heat. With automatic pre- 
cision the machine indicates, nt» the 
same slip of paper, the degree of fric- 
tion and the temperature of the fric- 
tional surfaces, as well as the absolute 
and relative values of the oil under 
test. The number of revolutions made 
by the machine in testing the oil also 
is indicated. 



FILTERING AIR FOR 
DYNAMO ROOMS 



All zdr that enters rooms where elec- 
tric generators are operating is kept 
clean by a novel filtering apparatus in 
the great electric-railroad power plant 
at Altana, Germany. The elimination 
of dust from around dynamos is no 
siew idea, and is of great value in the 
operation, of the machinery, hut in this 
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View of the WjjterGlE'h.t " Tank Top" on (lie ‘"■Aq.uil.anin., n Jfevw BuiMins in Bnplantl. 
■WIiLih U ta be She i,cirk,e<;i LlJitr 



instance the idea lias been worked out 
so tb fit the filtering will take wrapar- 
alively little attention. 

Wooden cases which contain the 
dust-proof cloth are built so that each 
separate filtering pocket can be re- 
moved from the frame without dis- 
turbing the others,, thus making it 
possible to easily remove soiled or 
damaged pockets. As each pocket, 
covered with cloth, is inserted in the 
frame, the necessary tension to the 
doth is developed automatically, and 
no eyelets arc needed in the cloth, thus 
avoiding trouble in laundering or in 
cleaning with a vacuum cleaner. An- 
other advantage is that the filter car 
be i tic rea seil or decreased readily in 
size 1)7 adding or taking away pockets 
at tlie ends. 



C Although the automobile may be 
displacing the horse, it is interesting to 
note that no less than $4,000,000 was 
given for prizes at horse races in the 
United States and Canada last year. 



NEW OCEAN LINER WILL 
HAVE "TANK TOP" 

Details of the construction of the 
“Aquitania," which is to be even big- 
ger than the ^Imperator,” the largest 
ocean liner now afloat, are being with- 
held by the Cimard line, but some of 
the facts about the new vessel have 
come out, the most interesting being 
that the liner will have a tank top, so 
that there will be a watertight tank in 
the bottom of the vessel extending 
the entire length anil breadth. The 
naval architect of the line testified at 
the llritish ‘‘Titanic" hearing that the 
“Aquitania" was to have a continuous 
watertight deck, presumably ibis be- 
ing the top of the "lank." 

The size of the vessel is not ck finitely 
known, but it is generally understood 
that it will be at least 10 ft. longer 
than the "lmperator,” nr flfll it. The 
“Aquitania" will be driven by tur- 
bines of the Parsons type working four 
propeller shafts, the wing propellers 
being SG ft r forward of the rear pair. 
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SKI RUNNING ON THE WATER 



Many attempts have been made to 
design a water shoe which would be 
practical 1 1 1 r everyday else, bklt practi- 
cally all of them have failed because 
t(Mi heavy and cumbersome. The 
water- running shoes now be ins; turned 
out by a German lirrrt,. however, are 



said to overcome these difficulties, and 
are being used to a considerable extent 
at one of the German water resorts. 
The ivater shoes are about the size of 
snowshoes, artd pointed at the ends. 
They are inflated with air before 
n si n g. 



SALAD DISH WITH ICE COOLER 

Ice-Cooled salad, without contamina- 
tion by direct contact with the ice, is 

made a simple 
matter b y the 
device shown in 
the illustration, 
'['he dish is con- 
structed double, 
so that Lhc ice may be placed between 
the inner and outer bowls, and the 
salad kept cool in the inner bowl. 

Cl The use of the aeroplane and the need 
for betti-r materials in its construction 
than have heretofore been necessary 
have brought into existence n steel wire 
to he used for guys which has a ten- 
sile strength of 3150,000 lb, per square 
inch, despite the fact that it is only 
from 1/50 to < ] f an Such in diameter. 



PREDICTING EARTHQUAKES 

That earthquakes of the future may 
be accurately predicted is again prom- 
ised, this time by M. K oeves lighety h a 
scientist who has been investigating 
the origin of the phenomenon. He 
does not claim the problem is entirely 
solved, but announces that with means 
already available, quakes may be fore- 
told with a degree of accuracy. Me 
considers the primal cause of the earth- 
quake not an external factor, whether 
of the earth's crust or due to atmos- 
pheric conditions. These elements, in 
his belief, merely precipitate the shock, 
which is actually due to excessive ten- 
sion at some point, the essential 
thing being to determine where such 
tension exists, The speed with which 
ordinary earth waves travel, aft re- 
corded by a seismograph, will indicate 
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the amount of tension, and thus fur- 
nish the tins is for predictions. 

- — -# — 

^ATMOSPHERE' 1 IN STAGE 
LIGHTING 

For Limy, a Parisian scenic artist, has 
invented a new and wonderful stage- 
lighting arrangement, 
tirely from the methods 
hitherto in vogue. His 
scheme, which lias been 
succe ssf til ly i ntrod tic e d 
in the Royal Opera 
House, Berlin, and is 
now being installed 
also in the new Comedy 
House at Frankfort -on- 
the- A lain, consists of an 
arrangement of white 
m U 5 I i n, covering the 
stage and forming a 
hemisphere upon which 
the light is projected. 

The claim ts made that 
ibis produces a metre natural diffusion 
of light and makes possible intricate 
lighting effects which could not other- 
wise be obtained. On account of the 
equalization of the p reject cd light on 
all part* of the stage through the new 
method, even the time-honored foot- 
li gilts are rendered useless ami will be 
abandoned- Moving clouds, waves and 
other effects are easily obtainable by 
throwing the proper slides on Line hol- 
low hemisphere of muslin and colored 
effects, are produced 1>y passing the 
light rays through suitably colored 
cloth screens, 



LIFEBOAT LESSON IN 
SHIPYARD 

The lesson of the value of lifeboats, 
tu spite of all tlie contentions tlia L a 
lifeboat is too Unstable to do more 
than satisfy the anxieties nt passen- 
gers, has been present all this year 
in the yards of a shipbuilding concern 
in Delaware, and forms aei excellent 
answer to some of the testimony de- 
veloped in the British '‘Titanic" hear- 
ing. It is a boat which withstood three 



day* of storms on Lake Eric last De- 
cember and iv as still seaworthy when 
picked up by a passing steamer. The 
boat had been launched from the 
steamer 4 ’ Marquette Bessemer No, 3 1,1 
when that vessel was foundering, and 
when picked up by the 4 'Commodore 
Perry 14 the nine men who manned it 
had all died from the intense cold. 



Yet, without any crew to steer the 
boat, and in spite of the lark nf balance, 
due to the uneven distribution of the 
bodies, the boat had kept up, 



MONSTER METAL FLUME 
FOR IRRIGATION 

A monster iron flume has been erected 
by the United States Reclamation 
Service nt Belle Ftmrche, S, D., which 
measures 1,300 it, in length and 10 It. 
HI in. in diameter and is made of No, 
10 gauge so-called Toucan metal. This 
is a very pure iron which, although 
made by improved methods and on a 
large scale, is said to be almost iden- 
tical in composition with irons pro- 
duced by the slow arid complicated 
processes of centuries ago, but which 
had more lasting qualities than the 
modem product, 

A large proportion of the flumes in- 
stalled during the past year were of 
this type, including one in Massacint- 
setts, where irrigation is a rarity. A 
mile of twin flumes of n diameter of if 
ft. B in. each, which will eclipse the 
Belle Foil re he flume in length, are nnw 
bcing installed for irrigation service. 



differing en- 
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EFFECT OF DREDGING 
ON "SWELLS 

During' the fast four year a the River 
Weir Commission of Sunderland, Eng,, 
ban been watching tts e effect of deepen- 
ing t h e harbor, by dredging, on the 
swell which hits been conspicuous at 
that point. A pier of which ft. had 

been completed, leaving IftS ft. to be 
constructed, was left untouched dur- 
ing tli is period in order to ascertain 
what effect, if any, the increased depth 
ol water and expansion of navigation 
channels would have in leading the 
swell into the harbor, It lias now been 
found that the dredging has not re- 
sulted in ally appreciable difference. 
I ti view of this result the pier will not 
he extended beyond its present length 
more than may be necessary to com- 
plete the unfinished end in a perma- 
nent maimer. 



These iron flumes were designed and 
constructed in sections at Denver, 
Colorado, and are galvanized to resist 



EDIBLE BOUQUETS REPLACE 
BOXED SWEETS 




corrosion. 



REINFORCING STEEL WATER 
TANKS WITH CONCRETE 

Recent unexplained failures of large 
steel water tanks in various parts of 
the country have caused the Los An- 
geles water department to reinforce a 
nSS,000-gal, steel tank 
with concrete. The ca- 
pacity of the tank was 
increased to 51,C I J.H.KJi gal. 
by adding a ft. to the 
height, and the Htcel 
shell was incased in re- 
in fore til concrete hav- 
ing sufficient strength in 
itself to withstand the 



The fashionable feminine theater- 
goer in Paris no longer carries a box 
of sweets with her, hut is provided 
by her escort with a dainty bouquet 
of crystallised flowers, 
such a* violets, rambler 
roses, etc., artistically 
mounted on Stalks, with 
petals made of thin 

Tlie Candled EJauiiuet 
Wlilcli La Tati nf Mi t Place 
dJ BijrfltL far 

Ml-c Theate-JEae-r 



hydraulic pressure with an ample 
factor of safety. 

The jacketing of the black steel 
shell E? also a great improvement from 
an artistic standpoint, as the tank is 
visible for many miles up the San 
Fernando valley. The ordinary tank 
in such a location is distinctly an eye- 
sore. 



strips of candied peel. Tills bouquet 
is picked to pieces and eaten during 
tEie performance, all of it being edible, 

IT Congress has been asked to author- 
ize international gold notes for the 
convenience of travelers with values 
printed in currency terms of all 
nations, 




THE WONDERS OF LIGHT 



VII — The Magic of 

the Rainbow 

E do not know 
** w li a t primitive 
man thought of the tain- 
bow,. Probably much 
the same aa his descend- 
ant & of a hundred thou- 
sand years later. The 
average man of today ac- 
cepts the rainbow as a 
simple matter of fact, 
just as he does a sunrise, 
a star, or a flower, It 
has no deeper meaning 
for h im, nor does he tike 
the time and thought 
necessary to understand 
what is really a puzzle 
to him. Familiarity with 
any of the wonderful 
phenomena of nature is 
too often mistaken for 
understanding. 

The great bow of gor- 
geous colors far-flung 
across the sky is one of 
nature's most impressive 
object lessons. And yet;, 
in all tiie ages that have 
elapsed since man ap- 
peared, history tells us 
but little of any progress 
made in the explanation 
of the mysterious arch 
of colors, It was ac- 
counted. an object of 
superstitious awe, a por- 
tent of the gods, a riddle 
too complex for man to 
unravel, or else, because 
it was seen sq often, it 
had become common- 
place like many another 
of nature's phenomena. 

Color was considered 
as a property of matter. 
Everyone had observed 
the beautiful colors in 
splintered ice, the chro- 
matic glories of a dia- 
mond or cut-glass prism, 
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the iridescence of a pol- 
ished shell, the shining 
luster of a film of oil on 
water, the marvels of a 
soap bubble, and the 
myriad hues of a rain- 
bo w, but no one thought 
that all these color 
phenomena were closely 
related. No One im- 
agined them to be chil- 
dren of the same parent, 
and that the redness of 
a blush rose is due to the 
same cause that pro- 
duces the wondrous har- 
monies of a sunset, the 
flush in the cheek of a 
maid, and the glittering 
brilliancy of an A returns 
billions of mites away in 
the depths of the ether. 
And not even in the most 
fantastic dreams of the 
poets and philosophers 
of old was there anything 
remotely prophetical of 
the fact that one day 
these colors would re- 
veal the chemical com- 
ponents of the universe, 
and enable mao to ana- 
lyze in his laboratory, 
suns and stars, flashing 
afar in the infinite realms 
of space. 

Kepler* a celebrated 
G entijn astronomer 
(1571-1630) was prob- 
ably the first to describe 
the effect of a prism 
upon white light, while 
Sir Isaac Newton (1642- 
1727) was the first to of- 
fer a scientific ex pEa na- 
tion of what takes place 
when a beam of white 
light is splintered into 
the wonderfully pure 
and beautiful colors, 

m 
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identical with those of the rainbow. 
Newton's description of his famous 
experiment is worth reading 1 , and we 




Fi e - 1 A Ray c-( Wi;,i Lls’it Entirkna .aad L* avLtia 
X Drop frf HVnltr 



therefore reproduce it, using his own 
words and spelling: 

“In a darkened room make a hole in 
the shutter of a window whose diam- 
eter may conveniently be about a third 
part of an inch, to admit a convenient 
quantity of the Sun's tight ; and there 
place a clear and colourless Prisme, to 
refract the entering tight towards the 
further part of the Room, which, as 1 
said, will thereby be diffused into an 
oblong, coloured Image. Then place 
a Lens of about three mot radius (sup- 
pose a broad Object glass of a three 
foot Telescope), at the distance of 
about four or five loot from thence 
through which all these colours may 
at once be transmitted, and made by 
its Refraction to convene at a further 
distance of about ten or twelve feet, 




Fie 1 .- I “’A Rny Gf Light Entering o Drop of W*5tr Iren* 
Ltd iv.' L* Twice KcrrcLie-J 



If at that distance you intercept the 
light with a sheet of white paper you 
will see the colour converted into 
whiteness bv being mingled. But it is 
requisite that the Prism e and Lens he 
placed steddy and that the paper on 



which the colours arc cast be moved to 
and fro; tor by such motion. you will 
find not only at what distance the 
whiteness is most perfect, hut also see 
how the colours gradually convene and 
vanish into whiteness, and afterwards, 
having crossed one another in that 
place where they compound whiteness, 
arc again dissipated and severed and 
hi an inverted order retain the same 
colours which they bad before they en- 
tered the composition. You may also 
•see that, if any of the colours at the 
Lens be intercepted, the Whiteness 
will be changed into other colours. 
And therefore, that the composition of 
whiteness be perfect, care must be 
taken that none of the colours fall be- 
side the Lens/' 

Newton, however, since he was an 
advocate of the corpuscular theory of 




Fit, 3 Prini-ir J- tad SwccidarT ftciiDtiJWi with ilu, 
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light, could not give a correct explana- 
tion of the phenomena he had wit- 
nessed, as the imdulatory theory of 
light is essential for a full umlerrtand- 
ing (if this beautiful dispersion of white 
light into the rainbow hues. 

Even as the alchemists of old named 
the vapor that distills from a solid or 
liquid when heated, a "spirit," and as 
Van Helmont gave the name "gas," 
from the German word “Geist," a 
ghost, to the invisible something that 
is mysteriously given off when certain 
substances, are heated, so Newton gave 
the name, “spectrum” identical with 
our word 11 specie r— - an apparition— 
to this band of colors, and so it has 
been termed ever since.. It is also 
claimed that Newton named seven 
colors in the spectrum for the reason 
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that the number seven was a significant 
and peculiarly sac ret! number to the 
alchemists and. astrologers of the time. 
As a matter of fact, 
there are at least two 
millions of separate and 
distinct colors in the 
solar spectrum, and the 
common division into 
seven 
An d 

rainbow? Whence the 
colors? Why is it al- 
ways an arc? Tn a for- 
mer chapter we dis- 
cussed the effect of a 
prism o n I i g h t, a n d 
studied the cause of the 
bending or refraction 
thus produced. We are 
now ready to study an- 
other effect of this same 
bending or refraction 
when white light is permitted to 
pass through a prism. White light 
is really a brotherhood made up of 
every wave length capable of affecting 
tilt op Lie nerve. Short waves, 1/64,000 
of an inch iu length, long waves, 
1/34,000 of in inch, together w r 3th 
myriads of waves intermediate be- 
tween these two lengths, travel 
through the vast abysses of the ether 
with precisely the same velocity. The 
tiny violet waves make just as good 
time as their big brothers, the red 
waves. Trouble comes to the brother- 
hood when it strikes a medium differ- 
ent from the ether — gLsa, for example. 
The red waves, being longer, pass on 



Fig. 1— T kc Dlnptrthlan of a Huy Gf WbLte Light PMAAllIf 
Tiiroucli a. Prism nr:l Subuquin* Uni ting c-f tb$ R-hyb 

t E i rough a glass prism without much 
difficulty, the only noticeable effect be- 
ing a slight change in direction after 
emerging from the glass. The other 
waves, viotet most of all, seem to be 



more or less entangled with the elec- 
trons of the glass, and are bent away 
from their original course much more 



than the red waves. Hence when all 
the waves finally' emerge, the brother- 
hood is broken up. This phenomenon is 
known as dispersion, and in illustrated 
in Fig. 4. This at least is the popular 
conception of what fakes place in a 
prism. Strictly speaking, there are no 
colors in white light — just waves of 
different lengths. Color is subjective, 
and as we have shown, exists only in 
the brain. White tight is a sequence 
of irregular wave trains, and a prism 
simply analyzes them into simpler 
trains that we recognise as colors. 
These simpler trains may he still fur- 
ther divided into their components, and 
it is quite impossible to say where this 
analysis must cease. The difference 
between sunlight and colored light may 
be understood by comparing the effect 
produced by forcing a yardstick down 
on tEie keyboard of a piano, and after- 
ward striking a single key with the lin- 
ger, "White light is a discord ivhereio 
all the color tones are blended. A pure 
color is a single tone in the scale — a 
singte wave length. 

What has all this to do with a rain- 
bow? Simply this: A raindrop is a 

double convex lens, made op of two 
prisms placed 'base to base. These 
prisms are just as much prisms as 
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though they were made of glass. The tine. Hence wc sec a circular arc of 

brotherhood of Light is broken up by light which is violet on the inner edge, 

the raindrops, and each ot the brethren* and red on the outer edge in the prim- 

free from one another, races down to ary how, and red on the inner edge 

the eye of the observer, and causes the and violet on the outer edge in the 

sensation of color. As we see an ol>- secondary how,” 

ject in the light that comes from it, The rainbow shimmering high in the 
the various drops of rain, seen at heavens is. more than a mere arch of 

slightly different angles, seem to be glowing colors. It is a royal ambassa- 

colored— and we have the rainbow. dor from the kingdom of nature, a her- 
Figurt l represents what happens to aid hearing a message of vast fnipor- 

a ray of light when it enters a drop of tance to mankind. Written upon its 

water at the proper angle, Ii enters brilliantly Imed, shining archway, is a 

from above, is slightly bent, then to- truth that man has finally appreciated 

tally reflected at the far side of the after the countless ages that have 

drop, and then leaves the drop just passed since the first rainbow glorified 

below the point of entry, bending again the heavens. And this truth is what? 

as it passes out, producing dispersion. Nothing less than the revelation of the 

Rays of light that enter the lower part component elements that constitute 

of the drop are refracted twice, and the sun and stars and the dim-shining 

totally reflected twice (big. 2). These nebulre lost in the farthermost hiding 

latter rays create what is known as the places of the universe, By means of 

secondary bow, which lies outside the this truth, written large upon the rain- 

primary bow. The secondary bow is drops, we know more about the com- 

always dimmer than the primary since position of the sun, 93,000,000 miles 

the light passing through it is twice from the earth, than we do about the 

reflected, there being a loss at each of world on which we dwell. Let us re- 

the so-called "total' reflections, view our knowledge of this wonderful 

In the primary bow the light from property of light. It Is not hard to 
the violet drop must enter the eye of under stand- 

the observer at an angle of 40 deg. to Just one hundred and thirty years 
the line drawn from, the eye ol the after Newton's famous experiment, in 
observer to the sun* as shown in other words in the year lfiOS, Doctor 

Fig. 3. The light from the ret! drop Wo! la stem, an Rnglish philosopher, dis- 
trust enter at an angle oF 4,2 deg, covered, on repeating Newton's experi- 

5i milady, in the secondary bow, the nient with the prism, a peculiar differ- 

angle for the red must be 31 deg., ence in the spectrum when the light 
while the violet must be 54 deg. was allowed to enter the prism through 

It is quite evident "that those drops a narrow slit, instead of a round hole, 

whose direction from the eye makes The spectrum appeared to be no longer 

any particular angle with the line continuous, but was broken, be re and 

drawn from the eye to the sun, must there, by numerous dark, threadlike 

lie on a circle whose center is on that, lines extending across it in a direction 




p-ow ihj s.prctrui'fl :l!Ow* wliwi ga*e* a. nay of white light has patted rhicuBli. If n na? cf wh’ip ipht. 
Indinated. tv the line uf Hutu stildieT::. mss?? tSiTiin(h semis y}i:wi:i,: (mja-sjuii name or tha brother lined 

*.■'« killeJ. Then when the- line of LaHiers passes the- prism and Is- ttiTown intp a curved front — th+ supi-trum — 
Ie lb Lrii Ji-ieiil DteLj-. iiDiloeutlc which ast i vi i-sil r. f The sciential knows J jst what tftises- would sccDunt for the 

^|][hl,|f SFifl> I il Ll r HOldLtE- 



ODvriahted material 



r J 




POPULAR MECHANICS 



3S9 



parallel! to the ends of the. prism, New- 
ton had not observed this phenomenon 
although he, too, had used a slit in his 
further experiments in dispersion - 
Considerable attention was attracted to 
this curious discovery, hut no one un- 
derstood its wonderful 
sigmi Seance, In l&lifi 
Fraunhofer, an optician 
of Munich, studied 
these lines with ex- 
treme care. He mapped 
no legs than 70d of 
them, designating eight 
of the most conspicu- 
ous by letters of the al- 
phabet, These positions 
follow : 

A “ Be e< a mar ni [i,:d 
It- Middle r?E Red 
C — EesdifCRi.: (J OKHii* 

D - Sliddk ot Yellow 
E — Middle oE Green 
F — BeiF-ncinc (sJ B I n L r 

Cl- Mid, 111- L-l Indio 
H— Middle at Violet 

What 13 the meaning 
of these Fraunhofer's 
lines? What is their 
cause? Evidently something happens 
to sunlight when it passes through 
a prism, that does not happen to 
the light from a candle or lamp when 
it is treated in the same manner. A can- 
dle, lamp, or arc light will produce a 
continuous spectrum, without any sign 
of a dark tine. What becomes of the 
lost sunlight that properly belongs 
where the dark lines appear? Let us 
perform a simple experiment that will 
put us in the way of finding out the 
truth. If light from an alcohol lamp 
whose wick ia strongly impregnated 
with common salt is passed through a 
priarn, an intensely bright line, yellow 
in color, will he its spectrum. Now, if 
sunlight is passed through a prism and 
its spectrum thrown d Erectly above or 
below the spectrum from the burning 
salt, so that the two spectra may be 
compared, it witi he found that exactly 
opposite the bright yellow line pro- 
duced by the salt, or sodium spectrum 
as it is termed, a. dark line appears in 
the sunlight spectrum. This is the 
'JT 1 line in Fraunhofer’s classification, 



and ia really a number of lines very 
close together. This "D” line is there- 
fore a bright line in the sodium spec- 
trum, and a dark line in the sunlight 
spectrum, Now,, if this “D" line is due 
to sodium, it is evident that the sodium 



iti some way or other. Let us go on 
with our experimentation. Suppose 
we pass a beam of strong, while light 
from an arc [amp through a prism and 
thus obtain a continuous spectrum, 
Then let us interpose between the arc 
light and the prism, a glass tube or 
other transparent holder, containing 
the highly heated vapor of metallic so- 
dium, Instantly a dark line appears, in 
the very place where the bright yellow 
line appeared in our first experiment 
with the alcohol and salt. The sodium 
vapor has absorbed or quenched pre- 
cisely those rays which the vapor itself 
gives out when it is glowing, And 
now, since the sunlight was robbed of 
this same yellow line, does it not fol- 
low that the light from the sun must 
have passed through a glowing vapor 
which contained sodium? Is it not 
reasonable for us then to believe that 
sodium exists in the sun’s atmosphere? 

By the same reasoning we are able 
to demonstrate the presence of many 
other elements in the gun, Iron, for 
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example, gives '4G0 brig lit lines 1 when 
its simctrum is -viewed through %. Ig&o'd 
spectroscope. -Every ohe of 'these 
bright lines is e?tbttly rfratchcd by dm'k 
lines in the sunV' sp'elt truth. 'This 
eouEd not be accidental; ; There must bt 
iron in the sun’s atmosphere. 

Upward of 2,000 lines' love been 
measured and defined in the sun’s spec- 
trum, and many of them, have been 
identified with terrestrial elements. 
We are certain that iron, flCpJiuin, 
nickel, calcium, hydrogen, eh fomiitin , 
copper, and barium exist in the sun’s 
atmosphere— j list' 'as teriaiki 1 aci tee ■ tire 
that they exisb'.irt' tfhe or c&rrth , & Wtffcf. 1 
Gold and silver have not yet been dis- 
covered in the bht'fhby hnay'tneist' 1 
there, even thmigti -their 1 linres= have- hot ■ 
yet been identified. Helium, on the 
other hand, wa$' frf5U J dc!#rn' , terc*d ; fen' the Ji 
pun’s atmosphere-, 1 bind afttr-teiixd 'RaUte 1 C: 
say proved its presence in .the ear til’s 
eintst. and t* net ha hie "c n 

It is a comparatively simple matter, 



therefore, to determine the Composition 
of ’a sun* star, or nebula, 1 Even &'co fiiet 
and Ll shooting star” have been made to 
tell ffietr story, The light from them 
is pissed through a go hk\ spectroscope, 
the ri timber and' pbsh'fdn of the' da^k 
lines or bright lines noted, and then 
'thes£ lines are compared with the lines 
of known substitutes,, jbs'f as'one 'teotild 
■ match ribbons in a draper’s shop,'' 

The presence in the photosphere of 
tike sun of Upward 'df 4b different el£- 
■nrients ha4-been determined. The stars, 
that from the beginning of time had 
'refused to answer all questions, have 
.gracefully- yielded up the 'secrets of 
their composition, and man" has sul- 
' vanced thereby one step nearer to the 
1 L WJut ioift' bf the mystery of bis environ- 
ment, _ J , ~," ._ 

ia 1 A n £,] q]] this wonderful '■story, of 
1 thfe' ’^pttfCum had been emblazoned 
upon tlie sky each time the 'TnagEc of 
the rainbow” glorified ,tbc heavens, (but 
man was slow to understand. 
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DOMESTIC HOT-WATER TANKS 

HEATED BY ELECTRICITY 

■ ■ i v,-r v. n ■: I if ■ 

A .small fatuity. En Niag- 
V] jj J S 1 ara Falls doing alii its, 
cooking by electricity 
wished to use the current 
for. heating the necessary 
w^ter ipr;; the household 
as -.well, and -the electric- 
light: company, in making 
arrangements for such; an 
installation f decided, -that 
it would be practical to 
use the ordinary domestic 
hot- water fio-iler. or tank 
already i installed- A M0- 
:..wfltt - heating u-m.i't 
was inserted in the 
feed pipe, and the 
tank was completely 
covered with a coating of 
asbestos* 2 to 3 in, thick* to 
prevent radiation of heat. 

The arrangement, in the house pro- 
duced such excellent results that 1 a 
similar installation was -made in a bar- 
lie r shop which was temporarily with- 




, ■ - ,-i i- 

out a hot-water supply, the hotfcl"irt 
which it ‘Was located being closed for 
tfiei VYiiiter. ■ In this ease two YSO-watt 
beating- units were introduced; in to the 
water system, , l . i r ,;- 
M.rrrjL i Ur — . . „• m »: -■ i’c b 

'THE smooth RUNNING OF 
ENGLISH TRAlliS 

i Moqsy sticks in some pockets ami in 
some, hands, but it is doubtful if money 
could stick long on one of the steps of 
a t j fast-moving American; passenger 
train. Indeed, it would in all likeli- 
hood be dislodged a few momc nts after 
the train started. Yet two instances 
el coins being dropped -upon the foot- 
boards of Great Western 'passenger ex- 
presses 1 in England are given as ex- 
amples of the ■StfnoQth running of- that 
road. 

Both instances relate to the recovery 
of coins; dropped upon the footboards 
of- trains at the moment of departure. 
In one, a ticket collector dropped half 
a spverign {$2.50) ori the footboard of 
a train running from Paddington sta- 
tion, London, to Birmingham, The 
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train started away before be was able 
to pick it up, but the coin was still in 
position when the train reached ItEr- 
m Ingham two hours later. Another 
coin was similarly recovered when one 
of the fast trains stopped at Reading 
after a speedy mm from London. 

^ OUT-OF-DOOR TRAP FOR FLIES 

The large-sized fly trap here shown 
is designed to catch flies outdoors, and 

particularly for 
service in places 
near garbage 
cans* stable s* 
meat markets* 
grocery stores, 
and the like. The 
trap is in. high 

and 1114 in. in 
diameter. Some 
suitable s u b- 
stance, such as a 
mixture of sugar, 
water and vine- 
gar* is placed in 
the dish under 
the trap, and the 
flies, after feast- 
mg* naturally fly 
upward, land on 
the wire dome, 
and then crawl upward to escape but 
instead find themselves caught in the 
trap proper. 



URGED TO TAKE EXPLOSIVES 
FROM THE AIR 

At a recent meeting of the executive 
committee of the British Science Guild 
in I.ondon an appeal was formulated 
to urge the British government to 
take steps to produce explosives from 
the air, regardless of financial consid- 
erations. It was pointed out that ex- 
plosives were beingf largely manufac- 
tured on the Continent from atmos- 
pheric nitrogen, and that England 
should do likewise, as the sources 
abroad from which England obtains 
the raw material for explosives might 
lie cut off in the event of war. 



MUSICAL-K ELL ATTACHMENT 
FOR PIANOS 

A piano attachment for musical elec- 
tric bells., designed particularly for 




An ArrGnE tnr nt ’ay Mt *□£ or Wkluli il:c Flffiifi tu*? 
Plitj' Muslt-pl EUrttrlc Bril# 



mot ion -picture theaters and similar 
places where only a pianist is em- 
ployed, is just being marketed by a 
Wisconsin manufacturer. A small key- 
board swings into position as shown in 
the drawing, and by means of it the 
pianist can operate the musical bells* 
playing loudly or softly as desired, 



SOLID RUBBER TIRE FOR 
EMERGENCY 

An easily attach ed solid rubber tire, 
designed to be used in the place of a 
pneumatic tire in emergencies* is being 
marketed by 
an American 
Concern, It 
is so flexible 
as to be 
easily rolled 
up for stor- 
age in a 
small space, 
and, upon 
damage oc- 
curring to ;t 
hollow tire, 
can be quickly clamped on over the 
rim in its place. It is claimed that 
with but one regular tire removed, the 
use of the hard rubber tire in its place 
will scarcely be noticed, so far as any 
difference in the comfort of riding is 
concerned. 





# 






392 



POPULAR MECHANICS 



AN ELECTRIC FAN WHICH CONCRETE CHIMNEY OF 

RUNS AROUND A TKACH INTERESTING DESIGN 



The proprietor of a small store iti 
Chicago has devised a now] show- 
window display of the "action* 7 va- 



A concrete chimney recently erected 
at a steel plant near Hamburg, Ger- 
many, has- many interesting features 
besides its great height of 




Ftti tn Whttli f**cipe!ii Tiny Car an Tfiick-t irsjnd a 
Store WlrtitW. Dc-tiiwlut P?w«r fhrcujtfi tht HjLIh 

ricty with a simple electric fan. a cir- 



cular track of the type used for the 
operation of toy trains, and a little 
truck. The rails of the track are con- 
nected into an electrical circuit, which 
is completed by passing the current 
from one rail through the truck to the 
motor oi the fan, which is set on the 
truck, and back to the other rail. 

The revolutions of the fan drive the 
truck around the (Tack, 



3213 ft. Among these are its 
acid-resisting lining, made 
absolutely necessary be- 
cause the purpose of the 
chimney is to carry away 
smelter-furnace gases; the 
special heat-resisting lining 
which extends from the top 
of the base to a height of 
Sfi ft., and the massive na- 
ture of the chimney's base. 

The chimney, which is 
round in shape, tapers from 
an outside diameter of 30 
ft., at the base, to ]l ft., at 
the top, where the free 
opening is 9 ft, in diameter, 
immediately below the chimney proper 
is an underground vault, 33 ft. in 
height, which serves as an inlet for 
the gases. This is octagonal in shape, 
3ti ft, in diameter, at the base, and 31 
ft. in diameter, at the top, and Tests on 
a concrete block, 7 ft. thick and 42 ff. 
in diameter, which is in turn supported 
by 237 wooden piles, the space around 
and between which is filled in with con- 
crete. 



COWS SHELTER UNDER AN 
AEROPLANE 

A rather unusual scene, incident to 
ati aeroplane accident, was recently 
witnessed in England, Major Lyle, a 
pupil of Grahame White, fell with his 
machine, and although he escaped in- 
jury, the aeroplane was wrecked-. It 
■was raining at the time, and when the 
mechanics arrived a short time later to 
remove the wreck, they found a num- 
ber of cows sheltering beneath it. 



(TA former sea captain has invented a 
sea anchor for lifeboats that has an at- 
tachment to be filled with oil which 
can be poured upon the sea. 



The reinforcing of the chimney con- 
sists, in part, of forged-iron rings im- 
bedded in the concrete at intervals of 
about (S It, throughout the entire 
height. 



MOTION PICTURES SHCWN ON 
ELECTRIC PARTY CAR 

The new f, party car 7 ' of an electric 
interurban railway running out of 
Pittsburgh, designed especially for 
theater and other parties who wish a 
private car, has been equipped with a 
motion-picture machine, which is oper- 
ated! while the ear is making its trip. 
With the electric lights in the car 
turned off and the window curtains 
pulled down, the car becomes a cozy 
little motion -picture theater on wheels. 



pyrigh 
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When it happens that -a party i? so 
large as to require two special cars, 
half the party occupies the motion- 
picture car on the outward run, and 
the other hall on the return journey,, 
thus giving- the entire party an oppor- 
tunity to enjoy the pictures. 



AN INVENTION FOE THE 
ASSISTANCE OF MAN 



Sets of so-called “twin. buttons/’ de- 
signed to take the place of honks~and- 
eyes, and safety pius, is a recent 

French in- 




v e n t i o n, 
which, ac- 
cording to a 
French mag- 
azine, should 
appeal to 
women and 
tn eti alike, 
and espe- 
cially to such of the latter who have 
had "prolonged’ 3 experience in hook- 
ing a woman's dress up the back. 




The invention consists of two small 
pieces of celluloid, provided with holes 
for conveniently sewing them to a gar- 
ment, each piece having a snap button 
and an eye at opposite ends- The 
sets arc attached in such position that 
the button of each piece engages the 
eye of the other. They are pressed to- 
gether in the same way as a glove 
snap. 



The sets are provided in various 
colors, so that they may be almost in- 
visible when USed with thin dress 
goods of similar colors. 



HOMEMADE WRAPPING-PAPER 
STAND 

A homemade wrapping-paper stand 
constructed by the proprietor of a 
hardware store in Sioux Falls, S, IT> 
when it was found that the necessary 
shelf space could not be given up for 
xv rapping, is shown in the accompany- 
ing drawing. The frame of the stand is 
made of 114”^- gas pipe, the top, 3 ft. 
long by £ ft. xvide T being 3 ft, above the 



floor. The upper paper-rack brackets 
are fastened underneath the top by 
screws, while the smaller rack is bolted 




A Practical Oorn'itj'i.mlr Wr-aiiDinj-Pii u«i Stand 



fo the cross or tie-rod of the frame, the 
twine holder being mounted on this 
cross rod at one end. 



RIB GRIP FOR UMBRELLAS 

A handy little rib grip for umbrellas 
is no w being manufactured. It snaps 
onto the um- 
brella rod in- 
stantly, and then 
the cord at- 
tached to it is 
passed around 
the rib cuds and 
caught under the 
hook. It is a 
practical little 
device also for a 
n e w umbrella, 
and its useful- 
ness is particu- 
larly marked on 
a n umbrella 
which has had 
its regular rib- 
fastening tab 
torn off during 
long service. 



C Among the 

old ships the 
Navy Depart- 
ment has ou the 
sales list this 
year is the "Yankee/ 1 the hulk' of 
which lies in Buaaard’s Pay, Mass,* 
the sum of $£,01 G haxdisg been bid for 
it, at which figure it will probably he 
sold. 
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MOTORCYCLE EQUIPPED WITH 
WIRELESS 

A resident of Nottingham, Eng-, 
who has an enthusiasm for both motor- 
cycling and wireless telegraphy, has 







equipped his machine with a wireless 
outfit which does not in any way inter- 
fere with the former's operation. The 
apparatus is mounted on a rack over 
the rear wheel. The operator, who is 
G. F. Champion, ha* succeeded in re- 
ceiving messages while traveling at a 
high rate of speed. 



ORIGIN OF "HORSEPOWER'' 
AS A POWER UNIT 

The multitude of automobiles, mo- 
tors and power-machinery of all kinds 
in our days has caused the won! horse- 
power to become part of the daily vo- 
cabulary of almost everybody. Nearly 
as well-known is perhaps the fact that 
James Watt, the father of the modem 
steam engine, was the first to measure 
power by this unit and to establish its 



value. But the reason why he ba|i- 
pened to consider the work performed 
by a horse as a power unit instead of 
some other arbitrary value may not be 
generally known. 

The fact is that one of his first orders 
for a steam engine was given him by 
a brewer, with the specification that 
the engine sliould be capable of pump- 
ing daily at least as much water i'rom 
a well into the brewery as a horse, the 
power previously used. 

A price was agreed upon and the 
quantity of water to be delivered had 
to be fixed. The brewer, a canny Scot, 
put bis strongest horse to work for 
eight hours, driving him all the time 
to the li mi t of h is en durance. T h u s tli e 
horse in that time pumped up so much 
water, that it, with due consideration 
of the depth of the well, corresponded 
on an average to the lifting of a weight 
of some 30,000 lb. to a height of one 
foot in one minute. This exceeds by 
nearly one-third, the work capacity of 
the average horse, but Watt, knowing 
with whom he was dealing and desir- 
ous to more than fulfill the specifica- 
tions of the contract, so calculated the 
engine that It would safely perform 
3.3 ,0(30 foot-pounds nf work in one min- 
ute; and henceforth used this unit, 
which was called, first in England ami 
then all over the world, borscpow'or, 
for measuring the work or power of an 
engine. 



AN INTERESTING FLY-KILLING 
“GUN ,J 



Although not quite so proficient in 
number of executions as the "swat-the- 
fly” type of fly killer, this little Eng- 




lish device, called a fly gun, is of par- 
ticular usefulness in certain conditions. 
It is true that it must be quickly 
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brought into a fairly exact position in 
Order to kill, while it is only necessary 
to "swat'” with the swatting type of 
killer, but, cut the other hand, the fly- 
gun is provided with its own killing 
base, which saves the wallpaper, table- 
cloth or window pane front most of the 
"spatter" incident to the slaughter. 

The upper part or flap of the fly gun 
is drawn up by a spring, and the 
pulling of a trigger allows it to de- 
scend upon the bottom plate with ra- 
pidity and force. The flaps nr plates, 
are perforated to prevent air disturb- 
ance during the operation. 



INGENIOUS PROJECTING 
MICROSCOPE 

A clever projecting microscope, 
called a projcctoitricroseope, has re- 
cently been installed in St. Bart hoi o- 
fiKv S Hospital, London, where it is 
proving of the greatest assistance to 
the student in the course of hi? studies, 
The apparatus consists of an inverted 
high-power microscope arranged in 



This Project In a tdieriscojit ThmwA an Kftliirfed 
JiPfiTflr I* WIM*? S'. -TTn 

connection with a powerful arc light, 
By its use an enlarged image of the 
specimen under study is projected on 
a white screen. 



Cl Orders have been issued to ptaee the 
revenue-cutter service on an efficient 
war footing and to this end the vari- 
ous ships will be equipped with mod- 
ern six-pounders and will hold regular 
target practice. 



HIGHWAY TUNNEL PROPOSED FOR SAN FRANCISCO 





The Devi sad ero Street Improvement 
Association of San Francisco has been 
agitating the construction of a high- 



way tunnel under that street to connect 
the districts known as the "Happy Vat- 
ley” and "Harbor Hill,” The subway 



proper would be £,950 ft. in length, and 
the approaches £,;!&& ft. The Panaina- 
Paciilc Exposition tract is jxis-t one and 
one-half blocks beyond 
the north end of the 
proposed tunnel, 50 
tli at the project, if car- 
ried through, would 
greatly improve the ex- 
position transportation 
facilities. 

In the tunnel plan a 
separate section is pro- 
vided for each kind of 
traffic in either direc- 
tion, the footways be- 
ing provided with mov- 
ing sidewalks. The 
vehicle sections would 
be paved with wooden 
blocks to give horses a 
good foothold and with steel ways for 
vehicle wheels. The footways would 
be each 8 ft, wide, the wagon ways 9 



FL&fi Erf t Ft Bp a i>cil Highway Tunnel CttfmecfciDH twu SectLosid 

iif Sun, FriuiviMfa 



Copyrighted material 




POPULAR MECHANICS 



396 



ft., and the str eel-car sections 10 ft . 
The tunnel would be built on a rather 
steep grade, giving a difference in ele- 
vation of 130 It. between the two ends, 



COUCH HAMMOCK FOR PORCH 
OR GARDEN 

A couch hammock, having no 
wires, TopeSj. pegs or posts to fix, and 
designed for the garden or porch, is 




A simple Folding Couch HurnTnock 



shown tn the accompanying drawing. 
It folds flat when not in Use, anil opens 
as simply as a folding chair. The head 
can be either raised to form a lounge 
or lowered to form a bed. 



FRANCE AIMS BLOW AT 
ADVERTISING SIGNS 

The French government has inau- 
gurated a scheme for the suppression 
of advertising signs which docs not 
depend upon prohibitive legislation, 
but prohibitive rentals. 

During the past two years billboard 
advertising has become so popular 
near Paris that it is now difficult to 
obtain an uninterrupted glimpse of 
country on any of the roads leading 
out of the city. Only a small tax has 
been levied on such boards in the past, 
but the government has now r increased 
the tax to a figure which is expected 
to prove prohibitive. In the future a 
little more than $3 will be charged per 
square foot nn boards of less than IS 
ft. square, $13 per square foot for 
boards of from 30 to (JO ft, square, and 
$1S per square foot for boards of -still 
larger size. This tax is to be doubled if 
the board contains two advertisements, 
trebled if there are three, and so on- 



CATERPILLAR-DRIVE 
ARMY TRUCK 




LOCUSTS MENACE SPANISH 
AIRMAN 

While flying at the Bajo aerodrome, 
near Madrid, an airman named Jean 
Mauvaise flew into a cloud of locusts 
which nearly caused hi$ death. With 
the mild winter and spring at Pft deg. 
F., in the shade, locusts have become 
prevalent in Spain, and when at a 
height of 60 ft,, the aviator met an in- 
vasion of these insects in the air, caus- 
ing the aeroplane to fall. Mauvaise is 
said to have had a miraculous escape, 
but bis machine was wrecked. 



The caterpillar form of automobile, 
which has been described in tins maga- 
zine several times, and in which the 
machine virtually lays its own track 
as it moves along and then runs over 
it, is recommended by Lieut, B. F. 
Miller, U. S, A., as the type of service 
truck most nearly approaching the re- 
quirements of the army. 

The recommended type of machine, 
however, as de- 
scribed in a re- 
cent issue of 
Motor Age, dif- 
fers a little from, 
other caterpillar- 



CatcfpiBlar Truck S'jffE-rptcd by 1 1 tuftsin* at. ItlJLItf, CJ- S. A., na Ideal fur Mil ft* ry Sirx-L-sn 
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vehicles in that it is provided with an 
ordinary set of wheels in front. The 
arrangement is $Uch, however, that the 
steel-rimmed front wheels are intended 
simply for steering and for carrying 
the weight of the engine, which is 
located over them. The transmission 
is located back of the rear axle. 



LEAD-COATED STEEL 
FOE ROOFING 

A new type of metal roofing, con- 
sisting of sheet steel f coated with pure 
lead, is claimed to have many advan- 
tages over other similar types of roof- 
ing. Among the claims set forth arc, 
that it is not subject to tracking or 
flaking; that it is not readily suscepti- 
ble to chemical influences, and that it 
will not resist painting as does a rinc 
surface. Ie can be painted wit li out the 
use of acids, may ,be easily soldered, 
and is not liable to rust. 



NEW FORM OF METAL LAMP 
FILAMENTS 

With a view to obtaining a better 
natural downward distribution of light 
than is possible in the ordinary metal- 
filament e S ec trie 
lamps, without the 
use of shades or re- 
flectors, a European 
inventor is con- 
structing lamps in 
which the filaments 
form the envelope of 
an inverted cone. 

The results of 
comparative tests 
between the new type of lamp and one 
in which the filaments were of the or- 
dinary cylindrical shape is claimed to 
have shown a Sfl-per-cent superiority 
for the conical form:. 




fl The submarine boat "Seal” in a gov- 
ernment test was submerged to a 
depth of £5(1 ft, and remained at this 
depth for a period of 31 min,, rising 
promptly to the surface at the end of 
that time. 



MEAT CHOPPER OPERATED 
BY MOTORCYCLE 



Motorcycles have often been har- 
nessed to small machines In times of 




emergency, such, for in- 
stance, as w Ji e n the 
electric power fails for 
a few hours or days, 
and at is also quite 
probable that they are 
sometimes used as the 



MetoTcvolf- KniTifiud to- □ Me-fil-Choppins Machine 



regular power plant for such machines. 
An instance of regular instead of just 
emergency installation of a motorcycle 
as a power producer is here illustrated. 
The proprietor of a butcher shop in 
Chicago has been using his motorcycle 
for the past year to operate a meat- 
chopping machine. He also uses the 
motorcycle for business trips about the 
city and suburbs, and finds that the ar- 
rangement cuts down bis operating ex- 
penses materially, 



AN UNUSUAL ICE CRYSTAL 

An unusual, jf not unique, snow or 
Ice crystal (not to be confused with a 
snow flake) was found by a corre- 
spondent to the French scientific maga- 
zine La Nature, dur- 
ing a trip through 
the Pyrenees. Its 
peculiarity 13 not in 
the shape, which is 
the regular hexago- 
nal of all such crys- 
tals,, but in the ex- 
ceptional thickness* 
which exceeded half 




the diameter of 




m 
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its surface. An ordinary ice -crystal is 
so extremely thin that it melts in- 
stantly on being touched 3jy a finger. 

The unusual crystal was found at an 
altitude of about 5,000 ft., the tempera- 
ture at the time 'varying: between 33 
and 87 deg, F, 



CYLINDER-BLAST F0S0E OF 
PORTABLE TYPE 

A portable forge with a blast pro- 
duced by a piston operating; in a cyl- 
inder hag been pat^ied by aft Eng- 




A Pnrtxbl-r Pi zinc will] u HlUuC PvTiid u-Jtil Ssy a Piston 
"Warkln* in h CytUidnr 



lish inventor, who claims that the large 
volume of air thus compressed in the 
reservoir makes the blast much more 
even than in forges operated by bel- 
lows only. Within the body of the 
forge* which is the compressed-air res- 
ervoir, is the compressing cylinder and 
piston. When the pedal is pressed 
downward by the foot of the operator 
the piston in the cylinder is raised, 
causing air to be sucked in through 
flap valves in the bottom. When the 
pressure on the pedal is released, the 
spring draws the piston back to the 
bottom of the cylinder again, and con- 
tinuation of the operation causes a 
pressure to be set up within the res- 
erved r. 



AUT0MATIC ELECTRIC MINE 
LOCOMOTIVES 

An electric storage-battery locomo- 
tive, entirely automatic in operation, 
has been in use for some time in a Ger- 
man coal mine and is said to have 
given excellent results as to simplicity, 
economy of operation, and safety. 

The most interesting feature of the 
installation is the device which almost 
instantly stops the locomotive when 
an obstacle on the track is encoun- 
tered. This device consists of a wooden 
frame mounted on the front of the 
locomotive in such position that it will 
come in contact with any object lying 
oat the track, When the frame strikes 
an obstacle, such as a man, for in- 
stance, the frame slides backward, 
breaks the electric circuit and causes 
the brakes to be applied, thus bring- 
ing the locomotive to a quick stop. 
When the obstacle i a removed, the 
frame is forced forward again by a 
spring mechanism, the brakes are re- 
leased, the circuit closed, and the loco- 
motive moves on again,, The frame is 
removable and can be mounted at the 
rear when the locomotive is running 
in the opposite direction. 

The switching of the locomotive is 
also automatic, and is accomplished 
by means of rings, attached to brackets 
mounted on the front. Each switch 
lever is provided with a crossbar which 
will engage with the ring carried by a 
certain bracket. If the ring is not on 
the bracket, the particular switch if 
serves is passed over without being ac- 
tuated ; but if the ring is in position, 
the crossbar is engaged and the switch 
thrown. 

The locomotive weighs 31=4 tons, and 
travels at a rate of about t \ 4 miles an 
hour 



(tThe greatest depth of the sea that 
has yet been measured was reported 
bv the survey ship ** Planet" to be at a 
point 40 miles off the northern coast 
of the Island of Mindanao, one of the 
Philippine group, where a depth of 
SS.OAff ft, was registered. 
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TUB PROPOSITION TO 
CERTIFY OYSTERS 

Alt the oyster fisheries in this coun- 
try have been urged by Dr, W. T. 
Sedgwick, of the Massachu setts Insti- 
tute of Technology, to 
work for an arrange- 
ment by which all 
oysters would be “cer- 
tified/* the certifica- 
tion to be made by a 
board of health or 
other authority. 

According to this 
plan there would be 
three grades of 
oysters, only oysters 
in the shell being In 
the first grade. The 
second grade of 
oysters, although not 
of the highest quality, 
could be eaten raw as 
well as cooked, and 
the third grade, al- 
though fairly suitable 
for food, however 
prepared, shou I,d b e 
marked J 'for use only when cooked/’ 

CThe “Lusitania 1 '* and “Mauretania” 
now have two captains each, one being 
a "staff captain” who relieves the eap- 
tain-io-chicf of ranch of his work witb- 
out further burdening the first officer 
or mate. 



NEW IDEA FOR MAKING 

cheap automobile 

A very clever innovation in auto- 
mobile design, for the purpose of cre- 
ating a type capable of being built at 



France. The essential novelty in this 
car is best shown in the top view of 
the chassis, in which it is seen that the 
final drive is by two propeller, shafts 
extending to two bevel-gear pairs on 
extensions of the rear-wheel hubs. 
The forward ends of the propeller 




Front View sf the Rawer Rl ini af Nfw AutcradTiMe, ill* T wt> 
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exceedingly low cost:, is being tried in 




1 
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shafts arc directly driven by friction 
disks that press against the smooth 
surfaces of the two flywheels, one on 
each side of the one-cylinder vertical 
engine. 

All changes of speed, as well as the 
reverse* arc readily produced by slid- 
ing the friction disks forward or back’ 
ward by a simple controlling: dcvice- 



ILLUMTNATED ROUTE CARD 
FOR MOTORCYCLES 



After all, it is at night that the route 
card is most necessary and valuable 
to the motorist and motorcyclist, and 
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the night use of such guides requires 
illumination. At the start of a recent 
motorcycle run from London to 
Edinburgh several intere sting fittings 
were to be seen on some of the ma- 
chines, and among them was a route- 
card holder mounted on the handle- 
bars, and a neat little electric lamp so 
mounted as to illuminate the card. A 
small dry battery under the seat sup- 
plied the current. 



UNCONNECTED ELECTRIC 
WIRES GIVE SHOCK 

A group of telegraph wires on the 
railway station of Clichy-Le valois, at 
the gates of Paris, gave severe shocks 
to a number of electricians who 
touched them T although these wires 
were not yet connected with any 
system, 

The phenomenon was So strange 
that the matter was reported, and the 
subsequent investigation revealed the 



startling fact that the shocks were due 
to Hertaian waves sent out from the 
powerful wireless station at the Eiffel 
Tower. A receiving station was then 
established by way of a test, and the 
wireless messages dispatched from the 
tower and other stations were inter- 
cepted. This proved that the group of 
wires, through pure hazard* filled all 
the conditions of height, distance and 
position necessary to receive the Eiffel 
Tower's communications. This was 
considered particularly interesting, be- 
cause a wireless tower erected on the 
roof of a normal school in the vicinity 
had never succeeded in intercepting 
these messages, 

NUMBERING OF FARM 
HOUSES SUGGESTED ' 

rf the plan of the Automobile Club 
of Kenosha, Wis., is worked out as ex- 
pected, all the country roads in the vi- 
cinity will he named and blocked off in 
distance* of certain length; and every 
farmhouse or farm will be given a 
number. These names, numbers and 
distances wilt be made available by 
the publishing of a guide map- Auto- 
mobile and other vehicle travel in Ke- 
nosha County will thus be greatly fa- 
cilitated and it will be as easy to find 
a farmhouse as it now is to find a city 
residence. 



Champagne cooled in a jug Of 
pitcher, instead 
of inserting t b e 
bottle in a bucket 
of ice, is one of 
the numerous ar- 
ticles advertised 
as suitable for 
wedding gifts by 
a large London 
shop. The ice is 
contained in a 
central chamber, 
and the jug Is ot 
crystal glass 

ornamented with silver mountings. 



CHAMPAGNE JUG WITH ICE 
CHAMBER 
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EUROPEAN AERONAUTICAL LABORATORIES 

By DR. A. F. ZAHM 

Chairman of ike Aerodynamic Committee of iks Aero Clnb of America 



There is in America a strong and 
general sentiment favoring the estab- 
lishment of a national aeronautic insti- 
tute commensurate with the best in 
Europe. For it Es noted that exhibition 
and prize flying, however munificently 
rewarded, have but disclosed the lim- 
itations of uur aeroplanes, not the sci- 
ence of perfecting them. The cut and 
try, the rough pioneer work, lias been 
cleverly performed by our chief aero 
inventors, and is practically terminated, 
The art of mechanical flight has now 
to be placed on a rational, an exact, an 
engineering basis, through investiga- 
tion of the correct principles of design, 
and by rigorous tests of actual ma- 
chines and their accessories. These 
ends can be attained best in institutions 
specifically arranged for the purpose, 
and adequately endowed. We have, in 
fact, cither to resume in America the 
kind of investigations abandoned by 
r>r Langley, for want of funds, or bor- 
row' from other nations their exact 
science of aeronautical engineering. 
The feeble and fortuitous experiments 
of our amateurs, pottering in poor lab- 
oratories, can not keep us abreast of 



the more enterprising countries. We 
may therefore w p ith protit glance at the 
chief foreign establishments for an in- 
timation of what is needed at home. 

The institute here contemplated is 
primarily for producing rather than 
teaching aeronautical science. Schools 
of aviation are already training avi- 
ators; courses of aeronautical engineer- 
ing, though popular in Europe, arc at 
present not greatly needed in America, 

In Europe two kinds of aeronautical- 
research institutions arc in active op- 
eration; the one kind privately en- 
dowed anti managed in the interest of 
science and the art of construction ; the 
other kitnl supported by gmeriimeiftal 
appropriation, ami conducted largely 
in ihc! interest of the military service, 
though frequently publishing valuable 
data which may be available to the 
world at large. We may devote our 
attention at present t O' the private and 
civil institutions, since their status ami 
operation have been more fully made 
public. 

S f car Moscow, in Russia, IS the cele- 
brated Institut Aeroriyiiatnique de 
Koutchino, under the directorship of 
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S J , Kiabouchinski, established by him 
in 15)04 at a cost of 100 ,000 roubles and 
provided with an annual income of 
36,(100 roubles, or about 1 13,(100. This 
laboratory is intimately coordinated 
with the University of Moscow, and 
is devoted to the greatest variety 
of investigations eii pure and applied 
aerodynamics, mete- 
orology and aero- 
nautics generally. 

The personnel of 
the institute com- 
prises a group of 
competent scientific 
men and skilled me- 
dian ics. Dr, R la- 
bench inski, a patron 
of a e ran a ut ic s 1 tot h 
wealthy and versed 
in the science, is the 
leading spirit. With 
him is directly a se- 
riated Mr. Kousnet- 
sor, assistant direc- 
tor. There is a busi- 
ness manager, an as- 
sistant manager, a 
comp nter and ,i li- 
brarian. Prof. Joit- 
kovshi, of the Uni- 
versity of Moscow, 
an honorary member 
of the above scien- 
tific staff, agreed Lo 
make a theoretical 
study of a part of the 
experiments, and his 
Students were en- 
couraged to conduct 
researches ' in the 
laboratory at Kotlt- 
chino, In the work- 
shops arc nine 
skilled mechanics 
and six laborers. 

The institute comprises four build- 
ings surrounded by ample grounds in 
the open country. There is a commo- 
dious dwelling and office budding for 
the technical staff, a dormitory lor the 
workmen, a ma in laboratory and a 
power house, The main laboratory is 
a two- story building measuring about 
SO by 11 5 it., and having at one corner 
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a tower GS ft. high ; it. comprises an. 
ample machine shop and carpenter shop 
well furnished with hand tools and 
power tools, various minor rooms,, and 
a large two-story experimental room. 
This latter is equipped with a wind 
tunnel (Fig. 1) and sundry measuring 
apparatus mostly constructed at Lite 
institute. The power 

botlSC is a one-Klnry 

structure measuring 
about 315 by 60 ft. ^ 
it comprises a bender, 
dynamo and engine 
room , an accumu- 
lator room, and a 
forge room. 

The original pro- 
gram of investiga- 
tions. comprised 
tli i ce principal sec- 
tion s„ The lirst sec- 
tion, devoted to 
studies of air re- 
sistance, included de- 
terminations of co- 
efficients of resist- 
ance of v a r i o ti s 
shapes ; determina- 
tions of the center of 
pressure on various 
model s ; d ct erm i n u- 
tion* of the Sift, 
tractive force and 
stability of models 
in flight, etc. The 
second section, de- 
voted to practical ap- 
plicatk uis nf the laws 
of air resistance, in- 
cluded the construc- 
tion and test of 
helicopters, kites and 
aeroplanes of various 
types t the lifting 
of load a r signaling 
and photographing by means of kites, 
etc. The third section was to be de- 
voted to the scientific exploration of 
different strata of the atmosphere. The 
program has been carried out with 
great skill and care. The results are 
published in excellent form, from time 
to time, in the elegant bulletins of the 
institute. 
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In Germany a well equipped aero- 
■dynamical laboratory, endowed with 
ail Income of $7,000 per year, lias been 
established at the University of Got- 
tingen, and has been in practical opera- 
tion for three or four years. It is under 
the direction of Prof. Prandtl, who 
holds the chair of aeronautics in the 
university. He is assisted by various 
private lecturers, and lias as technical 
advisers men prominent in mathemat- 
ical and physical science and engineer- 
ing:. The endowment was furnished 
primarily by private individuals, and 
has been supplemented by govern- 
mental appropriation. 

It may he remarked 
that the sum of $(',050 
a year in Germany 
has the purchasing 
power of almost twice 
tli at amount in Amer- 
iva. 

Thc experimental 
laboratory os the Got- 
tingen establishment, 
apart from the con- 
structional and execu- 
tive departments, is a 
one-story building, in 
tire about 30 by 40 ft., 
comprising a wind 
tunnel and two rooms, 
one for desk work, 
the other for instru- 
mental observations. 

The wind tunnel of 
the laboratory, con- 
sists of a continuous 
closed channel, two 
meters (IS. -VI ft,) square in cross section^ 
ami as tong as the building. Through 
tills tunnel ' the air is forced in steady 
closed circulation by a screw ventilator 
about ti.5 )"t, in diameter, actuated by 
an electric motor of 30 lip. A wind 
speed up to 10 meters ft,) per 

second is thus available when the mo- 
tor is running at half load. 

In order to insure perfect uniformity 
of flow in the air stream alt over its 
cross section* special guide and equal- 
izer surfaces were devised. At each 
bend of the stream a number of tur- 
bine-1 ike blades divert tbc air gently 



where models 
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through 00 deg., thus obviating the 
whirtptkris which would otherwise oc- 
cur. On leaving the ventilator the 
vexed and turbulent stream passes 
through a sheet-metal "honeycomb” 
(Pig. 3), comprising 400 cells, each 
about 4 in, square by 30 in. long. 
Later it parses through a second 
u honey comb,” comprising f? 0,000 cells 
proportionately smaller in section and 
about half a foot in length. Thus 
ironed out* the air flows in a steady 
uni form horizontal, rectilinear current 
through that portion or the tunnel 
are to be inserted to 
have their resistance 
investigated. 

With this equipment 
the technical staff of 
the laboratory ii a s 
made many important 
investigations, T h e 
lift and resistance of 
inclined-plane and 
arched plates have 
been measured at 
many angles of inci- 
dence, and with Vari- 
ous ratios of length to 
breadth of surface. 
The effect of rounding 
and sharpening the 
front and rear edges of 
such plates also was 
studied. The vertical 
action of the aeroplane 
wake on the rear hori- 
zontal rudder was in- 
vestigated. The resist- 
ance of wires, cords 
and ropes likewise has been measured 
at various wind speeds up to IQ meters 
1.33,3 it.) per second. 

Perhaps the most interesting of the 
curlv researches in the Gottingen wind 
tunnel pertain to hull forms, or (i bal- 
loon models,” as they were railed. Va- 
rious torpedo-shaped copper shells, 
formed bv elect rod ^position, were sus- 
pended by fine wires in the uniform air 
blast, to determine their resistance. 
Then as successive holes in the shell 
from prow to poop were solitarily 
opened, the internal pressure of the 
shell was measured with a delicate 
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gauge. Thus the external surface pres- 
sure at each bole became known. 
Summing the local pressures all over 
t3ie model gave the entire resultant 






Fit- Hul3» of E:i Ky F-l: :i j:-r TrM’rd lQ “lit; tiottingBIl 
UDivers.lt}' Wind Tunnel 

wind pressure, independently of the air 
friction along Its surface. Subtracting 
the resultant wind pressure from the 
whole wind forte > ■ n the model gave 
the resultant wind friction. 

Of the models investigated, and 
shown in Figs. 4 ami 5, the form of 
least resistance, for moderate wind 
speeds, 5* the whale-shape. No. 4, Next 
in order of efficiency arc 6, 5, 1 ± 3, ?. 
The pressure at each point of a longi- 
tudinal line of model 6 is shown in Fig, 
is. where positive wind pressures arc 
indicated by distances above the axis 
of the figure, negative pressures, i>r 
suctions, by distances, below that axis. 
As both prow and poop show positive 
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pressures, the model is manifestly re- 
sisted in front and boosted behind. The 
suction exerts s propulsive effort be- 



fore the major section, a retarding; ef- 
fort behind. The most efficient shape, 
6, has at the higher speeds given about 
1 ■ IS the resistance of its major circle 
exposed squarely to the wind. In the 
interest of rapid transit, these re- 
searches should be extended to speeds 
exceeding 100 miles ail hour. 

In France, Mr, Basil Z alia mil has. 
given $.140,000 to found a diair tif aero- 
nautics in the University of Paris, and 
Mr. 1 3 putsch tic la M curt lie has donated 
to the University the Institut Aem- 
iccliuique <le Saint-Cyr, Fig. 7, near 
'Versailles, founded nt a cost of $100,(3(50, 
and endowed by him with an income 
of *H,ooti a year for maintenance. The 
establishment was ready to begin 
active operations in July, 1PH. Its 
director i* M. Manrain, Doctor of Sci- 




ence, and former professor in the 
faculty of sciences of Caen. He lias on 
Eds advisory commit Lee many of the 
most eminent scientific and aeronaut- 
ical experts in France together with 
1 imminent representative* of the Uni- 
versity of Paris, the Aero Club of 
France, and various civil and military 
departments of the government, 

The institute comprises nearly 20 
acres of clear, dead-level* land adjoining 
the maneuver ground of the govern- 
ment military' school, at a convenient 
railway center a few miles from Paris, 
Some 12 acres arc reserved for build- 
ings; the rest forms a narrow strip 
4,100 ft, long containing an electric 
toad f Fig. #1) for transporting model* 
at various speeds when studying their 
resistance ia free air., 

The first structure erected is the 
main building which measures over all 
some 2(10 It, long by nearly 200 ft. wide. 
This has a main testing hall over (JO ft. 
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wide, running neatly the full length uf 
Hie building* and having grouped about 
i l the store rooms, workshops, power 
plant, chemical and physical laborato- 
ries, etc, Two large square towers nit 
the front corners of the structure, 
three stories high, serve as headquar- 
ters for the administrative a eh] tech- 
nical staff, together with the library, 
drafting room, museum, etc. 

Among other buildings in the orig- 
inal plan are dwellings for the persons 
in charge, and a large roundhouse one 
story high. The roundhouse, which 
measures nearly ISO ft, in diameter, 
was designed "to shelter a whirling 
table, the extremity of whose whirling 
arm was to describe a circle some 300 
ft, in circumference and carry various 
models subject to aerodynamic study. 
This can be used 
in any weather, 
while the electric 
road can be used 
only at special 
times, and most- 
ly during fair a I id 
extremely calm 
weather. 

The character 
and scope of the 
work of the Acro- 
tcchnical Institute 
are ah that car be 
desired. Both 
governmental and 
commercial, both 
private and insti- 
tutional investi- 



gations and arc conducted. The 
results are made public or kept confi- 
dential as desired by the persons imme- 
diately concerned. Apparently, there- 
fore. it meets all the needs of thorough 
science and practical industry. 

Prior to Deu 1 sell de la Meurthe's mu- 
nificent endowment, another wealthy 
and liberal patron of science in France, 
CL Eiffel, the famous builder of the 
Eiffel Tower, won renown for his 
country ami himself by elaborate re- 
searches in aerodynamics made at his 
mm expense, find with the aid of two 
capable engineers associated with him. 
Jle first determined the resistance oi 
bodies falling from the tower through 
still air- then lie studied the behavior 
of models 1 1 0 ] ■ 1 in moving air in a wind 
tunnel of his design. From the ex- 
perience so ac- 
quired, he, in l!>l!i! , t 
built an entirely 
new aerodynami- 
c a l laboratory 
containing two 
wind tunnels, a 
large and a small 
one, in which to 
prosecute w i t h 
better advantage 
his splendid in- 
vestigations. 

This maturer 
type of the Eiffel 
wind tunnel is 
shown in Fig. y, 
A screw suction 
fan, driven by an 
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electric rnctotp causes air to Unw 
through the long tube, as shown by 
the arrows, and to return on its out- 



un i (iterating evolution from the ex- 
perience of Eiffel and his predecessors 
in aerodynamic research. 
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side in symmetrical flow through the 
room containing the tube, The cur- 
rent enters the tunnel by a large 
conical mouth containing a ^'honey- 
comb” partition at its smallest sec- 
tion, passes., in smooth and uniform 
stream, through the honeycomb into 
an experimental chamber, thence into 
the exhaust cone as seen in the illus- 
tration. Thus, for reasons that are 
obvious, a continuous closed circula- 
tion is maintained at a minimum cost 
of motive power. The models to be 
studied are placed in the wind stream 
where it emerges from the honeycomb. 
Their lift, their resistance and their 
center nf pressure are determined by 



a special balance which supports them 
during an experiment. The pressure 
at every point of their surface is meas- 
ured a-s explained in describing the 
Gottingen laboratory. This tunnel h 



With an equipment similar to this, 
Eiffel and his engineers made many 
importune investigations, particularlv 
on plane and arched plate* set at va- 
rious angles to the current. Figure IP, 
for example, shows the distribution of 
pressure found on a wing shape at the 
angles of incidence shown. The tines 
projecting downward from the Under 
surface indicate the intensity of the 
wind pressure at those points, while 
the 1 ines projecting above the upper 
surface indicate the intensity of suc- 
tion. The pressure or suction at any 
point was found by perforating the 
surface there, and connecting the in- 
terior of the perforation with a delicate 

nega- 

Jigurc s indicate 
suction intensities, By 
summing the point 
pressures so found, the 
resultant pressure could 
be determined in both 
magnitude and position. 
Idie particular diagrams 
here given show 1 that the 
lift of such a wing is due 
much more to suction 
above than to pressure 
beneath its surface, 
Similar diagrams were obtained for a 
great variety of wing forms, and hap- 
pily enough it was found that from 
the study of such models In the lab- 
oratory the behavior of full-size aero- 
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planes .can l>c accurately predicted 
Well equipped aerodynamical labo- 
ratories similar to those heretofore 
described, but in governmental service, 
have been in operation for some years 
in Italy and England, the former 
as a part of the military establish- 
ment, the latter as a part of the 
British National Physical Laboratory. 
Space will not permit an account 
oF them in this article. But enough 
has been said to indicate the lib- 
eral and serious, nature of the aero- 
nautical laboratories of Europe. Amer- 
ica is the only first-class nation without 



an aeronautical institute. It is to be 
hoped that when the American Aero- 
nautical Institute is finally established, 
its endowment will be commensurate 
with the wealth and population of our 
country, and that its contributions to 
aeronautical science will rank with the 
splendid achievements of our pioneers 
in the practical development of avia- 
tion. The founding of such an insti- 
tute, or one laboratory thereof, should 
appeal to any lover of mechanical sci- 
ence who would establish a monument 
of grcEit permanent value to his coun- 
try, and worthy to perpetuate his name. 



ICE FLOES AS REFUGE FOR 
f “TITANIC’S hf PASSENGERS 

It seems incredible, according to the 
Hon, P. T. McGrath, a member of the 
legislative council of Newfound lamb 
that in nil the multitude of people on 
the "Titanic" no one 
thought of the ice floes 
as a means of saving all 
on board. There is 
widespread regre L 
among the hardy lishcr- 
folk of Newfoundland 
that this, to them . 
obviously simple and 
effective method of sav- 
ing all on board was 
not utilized, Their idea 
iff that the ICC flcjt.-i 
could have been used as 
gigantic rafts, the boats 
being used to convey 
passengers and crew to 
them, to remain until 
arrived. 

The idea is one, says P, T. Mc- 
Grath, that would have immediately 
commended itself a Newfoundlander, 
mid it is one that has already won his- 
torical recognition. He here refers to 
the famous ice-llne journey of the sur- 
vivors of the Arctic steamer " Bohans," 
who, in April, leva, were picked up 
from an ice floe on the Grand if auks 
after drifting six months and covering 
3.0(H) miles. 



CANVAS HOUSING ON 
STREET SWEEPER 

The street sweeper used in Klamath 
Falls, Ore., is provided with a rather 
unusual housing to prevent the dust 
from flying, Built around the rear por- 



tion of the machine, wheels ami all, is 
a light framework covered with heavy 
canvas. The canvas drops close to the 
surface of the road, and effectively 
confines the dust, even when the ma- 
chine is used on absolutely dry streets. 



{[Incubators are used in South Africa 
not only in raising ostriches, but for 
hatching alligators, the latter being 
bred in large numbers to supply the 
demand for alligator hides- 
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COMBINATION LOCK FOR 
UMBRELLAS 

An umbrella made thief-proof by be- 
ing locked in such manner that it can- 
not be opened has been invented by a 



in Motor World by a visitor who was 
astonished at some oi the results. In 
the living room a "lazy seat” of pecu- 
liar shape hut obvious comfort turned 
out to be the tonneau of the old car. 
The leather of the seat was almost as 




coat-room attendant of a London cafe. 
That it will really keep an umbrella 
from being "borrowed.” however, is to 
be questioned, for, as is shown in the 
series of illustrations, it is very likely 
to be taken and then, when the bor- 
rower finds he cannot open it. dropped 
disgustedly it) the street, which does 
not preserve it for the owner. 

The locking device consists of a 
metal c oil a r, one . _ , . 

, r , _ _ p A C-n m 1>3 n n I i ij-n 

end Ot which may loch Which Con- 
t. . j j-. ... ilit mb TLp*. 

be slipped down ^ umbr*iin. 

Over the rtb tips., 
and is securely 
locked to them by 
revolving the three 
metal rings. These 
rings bear the let- 
ters and numerals 
of the secret com- 
bination. 



USING THE 
OLD AUTO 
PIECEMEAL 

J low to put to 
practical use the 
parts of an old au- 
tomobile has been 
ingeniously worked 
out by an Oregon 
man on his country 
place, according to 
a description given 



good as new, the upholstering deep, 
and the settee was very roomy and in- 
vitin g r 

In his incubator house was a hot- 
waLer radiator which supplied the nec- 
essary heat in winter so that the heat- 
ing within the incubators should not 
be too difficult, and this radiator was 
another part of the old car, the engine 
radiator connected up by pipes with the 

hot-watcr system of 
the house kitchen. 

The old four- 
cylinder motor was 
set up in the ba se- 
ll) ent ant! c o n- 
nccted ivith a little 
dynamo, develop- 
ing enough power 
to Light the whole 
bouse. In order to 
obviate the neces- 
sity of running the 
motor and dynamo 
continuously, the 
owner had in- 
stalled four accum- 
ulators or storage 
batteries w li i c li 
furnished the light- 
ing current direct, 
and only needed 
chnrg- 
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cui Kno^irdpt mg by the dynamo 
<a thi Mi- _. in economical ar- 
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Water farming is t li c name that 
may properly be applied to the opera- 
tions of an enterprising man in X firth 
Providence, Rhode Island, for he 
utilises the water of two springs to 
supply a hot fled- spring- water trade, 
to keep a swamp where he grows 
watercress for the market properly 
saturated, and to furnish 
a steady flow of pure 
water to a trout hatchery. 

Further along the little 
stream the overflow i? 
dammed a n d supplies 
power fur a laundry, be- 
sides which the cui'L pond 
gives a crop of fine ice 
every winter. All the 
branches of bis farm arc 
showing profits, 



CHARGING BATTER- 
IES BY MEANS 
OF LIGHT 

The possibility of 
some day being able 
to charge electric stor- 
age batteries by ex- 
posing them to the 
sun, or r in other 
words, to economic- 
ally transform the 
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light energy of the Sim's radiations into 
electric energy, is being advanced by 
a German scientist who has succeeded 



KcuTviiir ,ifi W lit i t Farm 
from WhLtb ki Cjoj> Lh 
Q-LluiCitd 



in charging his ex- 
perimental batteries 
by means of ultra- 
violet rays. 

The charging of an 
electric battery con- 
sists in producing 
through electrolysis 
a chemical reaction 
in it, which is ihc reverse 
of that which, tubes place 
when the battery in dis- 
charging or prodtHUrlg ;liL 
electric current. lnas- 
[iiucli as light, or rather 
the ultraviolet rays, is 
capable of inciting chem- 
ical reactions, it would 
seem, according to the 
French scientific maga- 
zine Cosmos, that .1 stor- 
age battery eotild be con- 
structed which, after ex- 
haustion, con hi be re- 
charged by the influence 
of light, 

hi the experimental bat- 
rcccntly made by the German 
sc teal list, all that is necessary for 
charging is to submit the two chem- 
icals in which its two platinum elec- 
trodes arc immersed, to the action of 
ultraviolet rn vs from a mercury-vajjor 
lamp. 

bn far ihc battery is only a labor a- 
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lory curiosity without any pretense to 
immediate industrial use. The cell has 
the usual form of * glass jar, and it 
would ret) u ire thousands of them to 
produce a power of one watt, anti mil- 
lions to produce one horsepower. 



The German scientist has also ex- 
perimented with nolar light, but this 
with the present apparatus gives four 
or five times [c^s than the power ob- 
tained by means of the ultraviolet rays 
from l he mercury- vapor lamp. 



AMMUNITION TRAYS FOR QUEEN’S PATHWAY 



History returned to the business of 
repeating itself in order to make l lie 
recent visit of Queen Witheliniua of 
Holland to Paris memorable, and the 
annals of tile day written into future 
histories may place the Dutch Queen 
in liic same category as Queen Eliza- 
beth, giving the place occupied on a 
certain memorable occasion in the lat- 
ter's life by Sir Walter Raleigh to the 
soldiers of a French artillery regiment. 
The Queen of Holland accompanied 
Lite President of France on an inspec- 
tion of troops in the field and during 
tile inspection a heavy rain fell, turn- 
ing portions of the field into a morass. 
Ill order that the fair royal visitor 
should not get her feet wet the French 
artillerymen rubbed idic-ir guns of am- 



munition trays with which they made 
a walk for her majesty all the way 
across the field. As there were only a 
few i rays it was necessary for the 
soldiers to constantly pick up those 
that had been passed over and lay them 
isi front of llic queen as she progressed 
in her walk. The wooden pins on live 
trays to hold cartridge shells lji place 
sank iii to the soft mud and field the 
improvised walk firmly in place. 



(I“It's ta tiling kilowatt hours,” is an 
expression that is being used in Nor- 
way during heavy rains, referring to 
the fact that every inch of rain Full helps 
to keep filled the reservoirs which feed 
the great electric-power plants there. 
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AEROPLANE RISES FROM ROOF 
OF BUILDING 

That the provision of roof landing 
places ms smut: of the latest hotels now 
erected or about to be erected may 
sci me day be of real practical use, in- 
stead cif being just a good feature for 
advertising purposes, as at present, is 
attested to by the accompanying illus- 
tration, It shows Silas Christoiferson, 
a voting Portland, Ore., airman, rising 
into the air from the roof of a Portland 
building A track was laid on the roof 
and the machine ran along Litis until 
about 2-j ft, from the edge, then rose 
into the air, and started for \ ancon ver, 
Washington. Faulty air currents 
which airmen expect close to buildings 
did not give him much trouble. 



RUSSIAN DANCING 
GROTESQUES 

Apparently even the Russian danc- 
ers whose wonderful art lias held su- 
preme sway in European capitals, and 
particularly London, for the past year 
ur two, nuist present novelties along 
with more serious work to hold the in- 
terest of the general public. At least it 
would seem so. fur in fine of the ballets 
presented at Co vent Garden, London's 



premier opera house, this summer, the 
three dancing grotesques shown in the 
illustration made their appearance. 

These, however, were only an insig- 
niJieaut part of the ballet, the greater 
part of which displayed the art of 




Tile Di'i mill'll; :iL h 53i.lJfcl PcriHiirtlriL in 

England tr the RiiBoln-n Dancers 



which Pavlova and Nordkln are still, 
although nut now dancing together, 
the most famous exponents. 





BRIDGE OF MODERN LINER, SHOWING POSITION 





Til* •Ctu'w'h Kt^L 3. BrU, runp flvwr T n IHT 

Huut: V., Ifcu-rr Fnr binw^ulMTUf 3, THt^'hone 1-3 brliSfe; 
4, Spealtli/ia i-jlitt ; 5, DlituJUt K briCan- J25 i%- 



The luteresl evinced by the general ■public Ln 
Steamship construed an . routine, sod, navi gatl on 
slues the *'■ TlLanle lf disaster has tiiiLi.rally been 
grealer and more widespread lhan ever before. In 
ihe accompanying iltvslTBlign., reproduced by 
courtesy of Ihe Sphere, Lendem, is shown in 
deiall i !"5 pcsir ens of Ihe officers and men oF the 
watch . and ilia location cf Eke navi filling; appurnj ls 
on ft modern tranEaUajLllc Liner. It shows, m fact, 
ibE arrangement of the bridge of the "Olympic," 
Ibfl aLslm ship of iho “ TILanle/' I. Fourth 
oFFLcsr (on dutyl ■ 2, Port engine and docking 
le IrgTapfis j 5, Redief rjuartem’.asle'r ; 4. Telegraph 
for waleilighE door:;, elc. ; 5 r Sliding 1 door; b, 
Crow's nest on forward mast, wilh two men 
always on duty i 7. Bulkhead telltale, which 
Indicates Condi lion of bulkheads; 3, Submarine 
signaling receivers; 9, Engine room and crow's 
nest telephone i 10. Logbooks; II, Magneltc cloelc 
case i 12. Drawers for charts; 12, Bridge switch- 
beard; 14, Chief officer's cabin; Li, Telltale 
points; 16, Hydraulic ram for governing sleeting 
Engine] ]?, Binnacle ; |£. WIi^eI ; 19, Clock; 

20. Of i'Jcera' -quarters ; 21, Pointer; 22, Fire-alarm 
tell, ringing throughout ike ship;. 23, Quarter- 
master St helm ; 24, ShuLterS pulled down at 
night ; 35. Chart spread on plate glass : 26. 
Captain's eahtn ; 27, Ordinary seaman gu hrLd^e; 





OF NAVIGATORS AND NAVIGATING APPARATUS 




2;i., Work 1 -iL.lc : 29. M=Rip}izndb ; ,30, Pcop telephone; 31, Signal locker; 33. Compass tibia ' 33 r 
ChriJlOfPCtatfl.; 34. BaiOfrialeif ; 35, TharmiJnatij ; 3 b r Vein I lister ■ 37, starboard rlDcklrn; telegraph; 
38j SliiTfc^gTd &nginc-roem Iclcgrspb , 39, Clilcf officer of ?ha vratali; +3, S'irboari lamp taut. 



IRON - WELDING PROCESS USED BY ROMANS 



Methods employed by Romans, dur- 
ing their occupation of England, in 
welding iron have come to light 
tli rough recent investigation 5 by Brit- 
ish scientists following the discovery 
of one of the largest masses of Roman 
wrought iron ever found in England. 
This was unearthed at the site of an 
a sic tent Roman town west of the vil- 
lage of Corbridge, on the Tyne. The 
liltMik of iron was .15 ft. [ in. long by 7 
in. square at one end, which was rough 
and rather spongy p tapering down t« 
about 4f'2 in. sCjUarc at the other end., 



which was well rounded. It appeared 
that the block was made bv welding 
together comparatively small lumps of 
iron produced by a direct reduction 
process in small charcoal tires. The 
block was sawed through iLs emire 
length atid the cut faces planed, pol- 
ished, photographed ant] afterward 
etched with a solution of nitric acid 
and water and again photographed. 
After the faces had been strongly 
etched, it was easy to trace the lines of 
welding, nut because of the imperfec- 
tion of the welding, which was gener- 
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ally very good, but on account of Lite 
slight physical difference in character 
of the metal on the sides of the junc- 
tions, From these sections it was per- 
fectly clear how the pieces were joined 
together. In general terms, slabs ap- 
proximately lenticular in section were 
employed, After the -smaller end was 
made, the piece at this stage probably 
had a similar appearance and shape to 
the upper end of the block in 'the con- 
dition in which it was found in the 
furnace with proj anting taper pieces. 
Alter forming the foundation piece. 



two slabs must have been inserted ami 
the mass then heated to welding tem- 
perature, after which it whs removed 
and welded by hammering, but by 
what kind of implements there is no 
evidence. SEep by step this process 
was repeated until the block of the size 
and dimensions as described was ob- 
tained, plus, of course, the portion 
which had been removed by subse- 
quent rusting. Te seems probable that 
the block was in Course of further de- 
velopment at the time it was left in the 
furnace. 



MILITARY AEROPLANE WITH 

FOLDING WINGS 

The difficulty of hauling aeroplanes 
along a road and over fields is a prob- 



lem considered of m> small importance 
in French army circles, and one wav 
developed to do away with much of 
the difficulty is here shown. The ma- 
chine is a Moineau biplane, whose 
planes may be readily folded for road 
haulage without detracting from the 
strength and stability of Lite machine 
when in flight. 



CA school to teach women to be car- 
pen Iters aild bricklayers is fo he started 
at Winfield, Long Island, this fall and 
it is reported that 111 women have al- 
ready enrolled as students. 



fb JAY WALKING" STOPPED IN 
KANSAS CITY 

The city pedestrian who cares not 
for traffic regulations at street corners, 
but strays all over the 
street, crossing in the 
middle of the block, or 
attempting to save time 
by choosing a diagonal 
route across a street in- 
ter.Hection instead of ad- 
hering Lu the regular 
crossing, is designated 
as a "jay walker/’ in 
Kansas City, 

Kansas City recently 
adopted a new ordi- 
nance for the con t nil 
of foot traffic as well as 
v e h icl e$ , an d “jay walk- 
ing” i& to be prevented 
as rigidly as "jay driving.” 



HORSELESS CITY PLANNED 
IN INDIANA 

Horses will be barred from the new 
town of Speedway, laid out in the en- 
virons of Indianapolis. By autumn, it 
is said, the new city will be well under 
way and it is expected that the. place 
will become an important industrial 
center, devoted exclusively to interests 
allied with the motor-ear trade. 

It is admitted that the humble: 
ctptinc is aiding iti building the new 
town, hut after it is completed, neither 




A French MLIartry Aeroplane Whose Wings »» Tv" Fe1dv4 WWn lhe 
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he nnr any of his four-footed fellows 
will be permitted to enter the city 
sacred to motor-driven vehicles. 
Leases will stipulate that horses mutt 
nut be used for any purpose ; and the 
butcher, baker and grocer will neces- 
sarily hare to resort to the motor truck 
for delivery purposes. The fire de- 
partment will he wholly equipped 
with motor-driven apparatus, and the 
patrol wagons will race down the 
streets without e latter of iron-shod 
hoofs. 

1 lie government of Speedway will 
be intrtEstcd to men identified with the 
motor trade, and the streets will bear 
names illustrious in the motor world, 

Tlie principal part of the new city 
will he directly south of the Indian- 
apolis motor speedway, while part of 
tile town will he west of the famous 
track. Mo factories will he admitted in 
Speedway unless they are in some 
manner identified with the motor-car 
trade. 

Another feature u f the horseless 
town is that it will he constructed 
throughout of concrete, rendering it 
fireproof, 1c is predicted the motor 
fire depart men E will have lirtle to do. 
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A SPEAR SHARPENER OF THE 
ROMANS 



Among the recent discoveries at 
Wall send, Eng,, at the end of the great 
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Roman wall which stretched across 
Britain, is a stone which is be I it: red to 
liaye been used by the Romans to 
sharpen their spears, The hollow in 
the middle probably contained water 
in which the spearheads were dipped 
lee lure being sharpened by being 
rubbed on the sides of the two other 
cavities. 



HANSOM GAB TAKES PLACE IN MUSEUM 
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That the ban si ;nn cab, whose real 
home was London, should have be- 
come SO rare in that city that one hfl^ 
actually been installed in the London 
Museum as a curiosity, may stem 
startling even to some Londoners at 
home, to say nothing of the English- 
men who have been away from home 
even no longer than four or five years 
and sull keep vividly iu mind London 
as tbev last saw it. 

Although ** 'ansom, sir":", is still 
lieard once in a while in London, this 
type of vehicle is almost extinct, and 
its complete disappearance is expected 
in the near future. 



<TThe trackless trolley system has 
been adopted, after thorough tests, for 
the haulage of freight in Altona, Ger- 
many, 
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THE INFINITELY GREAT AND THE INFINITELY SMALL 

By FOREST SAT MOULTON 



HP 1 1 K dijCOYCNCS ni modem science 
as L imbibed men both by re- 
vealing how enormously large the tliii* 
verge is, and also by allow mg how in- 
finitely small tlie m i niltest particles of 
matter are. 

The earth is very hig and, until two 
or three centuries ago, was supposed 
to he the largest thing in the universe. 
But the situ is a million times as Large 
as the: earth ; the whole solar system is 
Sill} million rimes ;ls hig as the sun: 
the Orion Nebula is HhOTO mi Hi mi 
times as big as the solar system; and 
that part of the universe which is now 
within the range of astronomers? tele- 
scopes is IfJfi million limes as big as 
the Orion Nebula. 

While the earth is infinitesimal when 
r rrm pared to the universe beyond, it is 
yet of enormous dim elisions, for there 
are in it 2, Ml) milliun cubic miles of 
matter. The average weight ol a cubic 
mile of the earth is JS.OOy million tons. 
In earh ton there are on ilie average 
Hull. II) cubic inches- I’ he smallest ob- 
ject v isible through a powerful micro- 
scope has a diameter of about one len- 
thousaudth of an inch. There arc one 
trillion of these units hi a cubic inch. 
The material of which the earth is com- 
posed is made up of small units of 
many kinds of matter called m nice dies, 
The investigations of Lord Kelvin have 
shown that it would trike; iilljHH) mole- 
cules placed in a row to make a line 
one tun-thoUsandth of an inch long, 
Therefore, in one microscopical unit of 
material, there Eire 1 Sn.OQi) billion 
molecules, Tilt: molecules are made Up 
of from two to a hundred smaller 
masses which the chemists call atoms. 
Probably an atom is not over one thou- 
sandth the size of a molecule. Recent 
discoveries respecting radium have 
proved that the atoms themselves are 
Ttmde up of very many smaller parti- 
cles, called electrons, or corpuscles. In 
an atom there are from 1 ,001) to 9(Kl,tlb0 
of these electrons, and on the average 
the volume of each electron is prob- 



ably not greater than one oue-hundred- 
thousandth Ol that of an atom. From 
this it, is apparent that the infinitely 
:s in all -s as astonishing as the infinitely 
large. 

A little reflection on the very large 
and the very small leads to some most 
astonishing conclusions. It is found 
that tilings are not great or small in 
the all so Lille, but only relatively to our- 
selves ami the things with which w-C 
are most familiar. To illustrate this, 
suppose that on some- night every per- 
son in the world should become un- 
con sc ions and that, by some miracle, 
everything in the world and beyond it 
should become |ust Otic- ha If as great 
in length ami breadth and thickness as 
it is now. The question is whether a 
person would detect a n v difference 
when he awoke in the morning. He 
would lind his clothes only half as large 
ill each direction, hut they would fit 
him just the same because he would be 
only half as large in each direction. 
His chair would be only half as high, 
hut it would seem just as high to him 
because he would be only hull as talk 
When he left the house to go to the 
car, the distance would be only half as 
far, but it would seem just as far be- 
cause his steps Would be only half as. 
long. I u fact, everything would seem 
just the same to him, and it can be ab- 
solutely proved that there would be 
no way whatever for anyone to laid 
out that there had been a change, This 
is. oi" course, under the hypothesis that 
only the lengths, breadths, and thick* 
nesses are divided by two, while every- 
thing else remains Unaltered. 

Now, it is clear that there is no rea- 
son why it should be supposed that 
everything is divided by exactly two. 
The results would be the same if it 
were supposed that, instead of being 
divided by two, everything were in- 
creased by the factor two, or even to 
such an extent that a man would he as 
big as the earth is now, Other men 
and things would be increased in the 
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siii luj proportion amt lit would seem !• ■ 
himself no larger tlian he. docs at pres- 
ent. Or, if everything were diminished 
so that a man became the sifte of a mi- 
crobe, he wullld notice no change ami 
would fed just as big and important 
as he dues ituw. 

It. is not in spare alone that matters 
are purely relative, In time the situa- 
tion is exactly the same. If tin 1 earth 
and celestial bodies moved twice as 
fast, if docks ran twice as fast, and ii 
our thoughts came twice as fast, 
we ■ should not be able to detect 
any change. IF, indeed, everything 
should run so fast that the experience 
of a life time would be concert rated 
into what is now one second, a man 
would seem to himself to live ieist as 
long as he does under present condi- 
tions, W hen misfortunes or troubles 
overtook him, tile hours Would scum t ■ ► 
drag along a- slowly as thev do now. 



Ur f on the other hand, if things should 
go more slowly, time would seem to 
pass as fast as it docs at present. 

It can be gathered front these illus- 
trations that what is great or small, or 
long or short, is purely so relatively to 
our experiences. It follows that time, 
for example, in its most fundamental 
sense Is not measured for a thinking 
being by clocks and watches Or a cir- 
cling world, but by the number and 
variety of thoughts that flash in his 
consciousness. Hence there can be no 
doubt that a life in hi true measure is 
long or short according to its intellec- 
tual experiences, 



f The her sc butchers of France have 
rccenl.lv held :l meeting for the pLIL' 
pose of requesting the government to 
enforce a tar i Ir on imported horse 
meat in order tu protect the native 
butchers. 



ENGLAND'S NEW FLOATING D R Y DOCK 




..I ses 



the Unush navy, 
and its construction, 
was imperative. * 



In the accompany in g illustration is shown the almost completed floating 
dry dock, which was constructed to accommodate the hugest battleships 
of the British navy, J t. has a lifting capacity of U£,dlHJ tuns. The dock 
was launched in two portions, the launching of otic of which was ill List rated 
ill a recent issue ul" tins magazine. The immense dock will be located ill 
the estuary of the Medway .River, which is 011c of the 
important harbors lor the British \ navy, and., in fact l 
the nearest to London of England’s . great 
It is the first ilock in the 
large enough to accommodate 
sU pe r- d re ail in ) 0 gl it s 
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SEAWEED-TRIMMED HAT 

FOR THE SEASHORE 

One of the latest lads at English sea- 
side resorts is the Seaweed-trimmed 
hat, an example of which is shown in 



the i (lustration. The straw hat is 
trimmed entirely with seaweed and 
shells. The seaweed is dried by a spe- 
cial process, and, when prepared, has 
all the "life" and luster of fresh sea- 
weed, The sea shells are used to dec- 
orate the crown. 



GERMAN SURFACE 
GAUGE 

An ingenious surface gauge or level, 
manufactured in Germany „ is shown in 
this drawing. Adjustably mounted on 
an upright, the gauge is moved over 
the surface to he tested so that the pin 

just touches 
it, and by a 
properly ar- 
ranged sys- 
tem of levers, 
the motion, if 
any, of the 
pin is magnified ;i hundred times, 
Thus, if Lite re is an uneveiiess in 
the surface, the indicator hand will 
be deflected to one side or the other 
of the ?xro point, according to whether 
there is a depression or a ridge on the 
surface, The gauge is made in various 
forms for different purposes. 



FIRE EXPOSITION TO BE 
HELD IN NEW YORK 

The first international conference of 
men interested in the ways and means 
of lire prevention and extinction, and 
exhibition showing 
methods of hre preven- 
tion, lire protection and 
lire lighting, is to he 
held in New York dur- 
ing the early part of 
October, Fire chiefs 
a n d commissioners 
from nearly all the 
principal cities of the 
United .States will be 
present as delegates; 
and awards will be 
made for new inven- 
tions, 

During the exhibi- 
tion daily sessions will 
he liehl for the consideration of means 
of fire prevention and protection, ad- 
dresses being made by builders, archi- 
tects, engineers, Eire chiefs and fire 
lighters, and insurance men. Fire- 
proof building construction, fire- 
alarm systems, automatic sprinklers 
and fire extinguishers, lire escapes, 
motor lire apparatus, and, in fact, 
practically every device for lire pre- 
vention and lire lighting will he ex- 
hibited and demon st rated, 



STX-WHEELED MOTOR 
BUSSES 

Motor omnibuses with three pairs of 
wheels will soon be seen on the streets 
of Paris if the plans of the General 
Omnibus Company arc carried out. 
Only a small number will be put into 
use at the outset. The middle pair of 
wheels will serve as drivers, while the 
steering will be done by bath the front 
and rear pairs. The objects attained 
are increased carrying capacity, ability 
to turn in a small space anti the avoid- 
ance of skidding. It is pointed out, 
however, that the spring suspension of 
the three axles presents a problem 
which has not heretofore been satisfac- 
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tori! y solved In tine new design only 
the two rear pairs of wheel s will have 
connected spring suspension, while the 
front axle will remain independent. It 
will depend on the experiences made 
with the present System of Spring ar- 
rangement, whether more busse.H. of 
this type will be put in service or some 
modification therein devised, lie fore 
they can he generally adopted. 



ANTHRACITE COAL MADE IK 
LABORATORY 

What geologists say nature took nail- 
linns of y ears to produce, a German 
scientist has accomplished in hours 
in his laboratory, Irle lias made hard 
coal from peat and even from cellulose, 
which is i lie chief part of the solid 
framework of plants., by heating it in a 
specially constructed apparatus under 
great pressure, AL a temperature of 
5UQ deg. F,, cellulose was converted 
into coal in (14 hours; and aL ®44 deg. 3 
in eight hours. 

From data obtained by a series of 
such experiments, the scientist has de- 
duced the length of time necessary for 
the formation of coal beds in nature, 
and his result tallies closely with that 
calculated by geologists from entirely 
different considerations. 



SKETCHING BOARD FOR 
MILITARY AIRMEN 

The value of the military aeroplane 
for scouting purposes has been con- 
siderably enhanced by the adoption, in 
the United States army, of a weighted 
sketching hoard by means of which the 
airman can communicate his informa- 
tion to the forces in the field without 
descending to the ground. Private 
Harold WicdcnfcUl, of the LJ. S, Signal 
Corps Aviation Detachment, is the in- 
ventor of the board which is so ar- 
ranged ns to enable a. military observer 
in an aeroplane to mark down all pos- 
sible information as to the location of 
the enemy’s lines*; distance of oppos- 
ing troops ; approximate strength of his 
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army ; conditions of country surround- 
ing position occupied by opposing 
annv ; roads leading to advantageous 
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the hoard is dropped to the ground, a 
weight being attached to it that it may 
fall as close to the desired point as 
possible. 

Experiments with the device have 
been conducted by Capt. Frederick R. 
Hennessy and Capt, Charles E>eForest 
Chandler. Both men have gone up, 
spur around the College Park, Md., 
aviation field, observed locations of 
roads, nnd then dropped the board 
within 1CI ft. of a given spot, lit a 
campaign, it is believed the sketching 
board would prove of great value to an 
army in the quick manipulation of 
troops. 
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ICE-BREAK IN’ G STEAMER 
OF GREAT POWER 

An itt-bftakiltg Steamer of unusual 
design for use in the li arbor of Riga, 
Russia,, was. completed last spring 
at Got en burg, Sweden, Though only 
182 it. tong over all, i he depth of the 
boat is 37 ft. Li in, with a draft of 31 
ft. 4 in,., So as to put the screws well 
below the ice line. The beam is 50 ft. 
10 ira. [laid the [Jlspkiotmcilt 1 ,1300 tons, 
From the water Line Use bow stupes 
hark at a flat angle, so that the keel 
Length is only about 130 it. « and at the 
junction of the 3mw and keel is a small! 



screw (housed under the hull) which 
serves to disturb the water and ice 
packs. This is driven by an engine of 
1,300 Lip., whale the main propelling 
screw is driven by an engine of 2,500 
hp. Both engines are triple-expansion 
and steam is supplied by four boilers. 
The designed speed is 13 |.i knots (14.4 
miles an hour), hut on the trial the 
vessel developed 1 4 44 knots and 4 r 000 
hp. fur the two engines. Flat surfaces 
are avoided, to reduce the liability of 
the vessel being caught in the Ice, and 
numerous tanks formed In the hull pro- 
vide for varying the floating line or 
"trimming” the vessel, as sea folks ay, 
In the tests at Riga, ice packs 23 to 
;>n it. thick were dispersed by lrim- 
1 1 ] e i l c. the ship and by thy work of the 
forward propeller, so that the ice 
breaker could go through the pack 
witli unly half its normal pi wur, 



LATEST BRITISH MILITARY 
A UTOMOBILE-WTRELESS 

I he British artlly I:- experimenting 
vv i t It a new automobile wireless outfit 
fur Use ir] the ficTd. The pole for erect- 
ing the aerial is made up in sections 
of such length that they van be 
placed in bracket- along one side of 
the automobile and iIilim era os- 
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ported. The illustrations show the 
pole sections being 1 taken from the au- 
tomobile for erection, and the aerial 
erected and connected up with the re- 
ceiving and. sending apparatus located 
within the body of the Car, 



MAKING EXACT DUPLICATES 
OF ROCK WRITINGS 

The United States National Museum 
utilizes a very ingenious method of p re- 
serving the in script Eons and pictures 



A CiirsvBj-Cn'vtTtd, W-tlgSStd-f’altam. 
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TWO NEW DEVICES FOR POLO 



Two new polo features have been 
introduced by Col. C. G. Treat of the 
3rd Field Artillery, stationed aL Fort 
Sant Ho u stcei, Tex ns. One of them is 
a goal post made of wood, skeleton 
construction, with a wide tapering 
1 1,1 st winch is heavily weighted with 
lead, the entire post being covered 
with canvas, painted white. The 
weighted bottom makes the post stand 



B-all-Hohlinfl .Devi re 
Ear the St-reree, K.mI« 
foi' Cjdbujl^p: Eicrele 
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hewn or graved into racks by the In- 
dians of the southwest. Molds arc 
taken of the pictures by means of wet 
sheet r. of paper pressed into the cavi- 
ties until every part of them is en- 
tirely tilled, Tlie paper when dried 
and removed gives- a perfect matrix, 
reproducing even the grain or texture 
of the stone, Any number of dupli- 
cates erm thus he made for the ilrc of 
scientists and institutions, and authen- 
tic, reproductions of the in script lour. 
kept, even should the original be ef- 
faced from the rock by climatic agen- 
cies or by vandals. Tt is planned to 
collect an many of these impressions 
as possible for the museum, 



firmly, hut allows it to field when 
struck by horse or player without do- 
ing serious injury to either, as some- 
time* occurs with the stationary posts, 
It has been tried in practice and found 
to work well. 

The second device is ei ball holder 
for the referee, and is an excellent ex- 
ample of how a device designed for a 
certain use can be adapted lor other 
uses. The ball holder is made of heavy 
leather hi the form of a flat col- 
lar. attached a* shown in one ol the 
illustrations. Each side of the holder 
is equipped with three ball containers, 
made by cross Eng a set of trousers 
clips of the kind used by bicycle rid- 
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ers. These are attached to the leather 
collar by small leather strips and riv- 
ets. The hardest riding cannot dis- 
lodge the lunl I K frr.im these clips, yet 
they are easily removed when needed. 



BIG DRUM FOR MUSICAL 
FESTIVAL 

1 3t the accompanying illustration k 
shown a big drum, about 10 It. in di- 
ameter, built especially for the Han- 
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del musical festival, recently held in 
London. The great festival chorus in- 
cHidcd considerably more than 3,000 
voices, and the total number of per- 
formers was 4,000, 



COMPRESSION OF LUNG AS 
TUBERCULOSIS CURE 

Treatment of tuberculosis by nitro- 
gen-gas compression of the lung re- 
cently has been revived after falling 
into disuse since it was first introduced 
by a Chicago surgeon 15 years ago. 
Success fill results have been reported 
by physicians in Europe and America, 
The method employed is compression 



of the lung so that no air gets into it, 
and it is thus given complete rest, with 
a minimum of blood on which the 
germs can grow. Frequently the pa- 
tient's condition improves. Authori- 
ties state that it can be used only in 
one-sided eases with not many adhe- 
sions between the lung and chest wall. 
The apparatus consists of a wafer- 
locked tank similar to a gas receiver, a 
tank of compressed nitrogen and the 
necessary tubes a^d needles for inject- 
ing it into the cavity between the lungs 
and the wall of the chest. One phy- 
sician recently reported that the tu- 
bercular process was arrested in an 
astonishing percentage of cases in 
which it was employed by hint. 



THE BATTL E-C RUISEE 
RIVALRY IN EUROPE 

The rivalry between England a nd 
Germany in the construction of battle- 
cruisers, the wonderful new t>'|K: of 
fighting ship developed by England 
and imitated by Germany, is, if :mv- 
thing, more tense than was the rivalry 
in dreadnoughts. 

A batlle-crtliser is a .ship possessing 
the battleship's, armament of heavy 
guns, but comparatively lightly ar- 
mored, defensive strength being sac- 
rificed for aggressive qualities. With 
their great speed, extended steaming' 
radius, and powerful grins they can 
roam the seas unmolested except by 
other ships of their own class. Even 
the dreaded torpedo-boat flqstrovcrs 
are no menace, the sustained speed of 
the battle-cruiser at Sea being higher 
than that of any present-day ocean- 
going destroyer. 

When Germany produced in the 
“Moltke” the fastest battle-cruiser in 
the world, with a speed of S&.fi knots 
(i(3^ miles an hour i, England pinned 
her hopes on the new “Lion,” and she 
was not disappointed. This remark- 
able vessel succeeded, under very try- 
ing conditions and with coal only as 
fuel, in making the phenomenal speed 
of 31.5 knots^ (SS.L 1 ) miles an hour). 
Under favorable conditions, and using 
oil, it is believed that the JJ Lion" can 
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make about 33 knots {dfl miles 1 ), The 
next German battle-cruiser, which was 
laic] down Inst year, but as vet ls mot 
fur enough advanced to be known oth- 
erwise than as "K," much is expected. 
Just bow much is not clear, lor secrecy 
is rigidly maintained in the German 
navy, but it is believed that she will be 
driven by cnrgincN of at lca-t 1U>J)0i) lip., 
as compared with the sftjjuo bp, of the 
" Mol tire.’’ and that she will carrv 1 -K— in. 
guns. This vessel Es expected to lie 
more powerful and faster than tin- 

British "TtonG the "Princess Royal," 
and the "Queen Mary/’ the latter being 
a Utile larger and more powerful than 
the "I Jon." 

England, however, will probably 
have completed her " Tiger" by the 
time the German "K" is ready, and 
thus Germany will remain behind in 
the race, as this ship will, it is believed, 
develop lOO.tiuo hp, It is also believed 
that she will he longer than "'33 ft . r that 
she will be a 3s!/ifld-tyii ship, and that 
her speed will be greater than 33 knots. 



ARTIFICIAL RUBBER FROM 
SEA FISH 

According to the BriLish CuttS-ul at 
Amsterdam, a factory is being built at 
the fishing harbor of Ytmiiden G m the 
manufacture of artificial rubber from 
sea fish. The process was invented by 
an Amsterdam physi- 
cian, and he claims that 
the product lias the 
same qualities; as real 
rubber and is not af- 
fected by benzine or 
heat, 

Estimates show that 
the fish rubber can be 
produced aL a cost rep- 
resenting nnly about 
one-sixth of "that r e- 
quEred for the manu- 
facture of real rubber, 
due in part to the man- 
ufacture of a valuable 
by-product in the shape, 
of a concentrated tonic food containing 
phosphor albumen. 



NEW IDEA IN GASOLINE 
FUNNELS 

A funnel which requires no chamois- 
skin strainer to eliminate water and 
sediment from gasoline as it is poured 
into the tank of 
a car, is another 
«i o v e 1 t y for 
motorists. The 
g a s o 1 i u c i s 
poured into t li e 
large top opening 
and must flow' 
from the surface 
through two special copper screenings 
before reaching the outlet in the bot- 
tom of the funnel. The claim is that, 
the screen being so fine, not n particle 
of water can flow through it, although 
gasoline passes readily. 



SEVEN-TON DUMPING MOTOR 
TRUCK 

A motor coal truck of seven tons’ 
capacity,, which van he dumped by one 
man, is being turned out by an eastern 
automobile cnticem. The ease and 
expedition with which a single man 
can dump a full load by operation 
of the bund mechanism, is clue to 
the fact that the load-carrying body 
is balanced near its middle. All 
that is necessary is to turn a crank 



until the center of gravity of the almost 
balanced weight falls back of the pivot. 




A 7-Tun Coal Truck Hn-vsnc n EInrjd- Dumping EJcJy 
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the lipping then being automatically 
completed by the load. itself. The 
whole load is, of course, carried over 
the pear wheels, which are heavily 
reinforced. 



NEW “BEWARE THE-DOG h ' SIGN 
FOR DOORS 



Many kitchen doors or doors of en- 
trances for the use of tradesmen in 
England are now iotintl bearing a 
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novel warning sign against dogs, with 
a more ingenious legend than the old 
“Beware the Dog/’ which has become 
su stereotyped as to command but 
little attention and usually fails to 
serve Its purpose, 

DISEASES OF ANCIENT 
EGYPTIANS 

Studies of mummies and skeletons 
from the tombs ami excavations of 
Egypt, which have been carried on at 
a medical school in Cairo by Drs, El- 
liott Smith and Marc Armarcd lillffer, 
have disclosed many points of identity 



of the diseases of from two to four 
thousand years ago and the diseases of 
the present day, as well as marked dif- 
ferences, Gallstones and similar con- 
cretions were common, arid evidences 
of bacterial infections were found in 
some Ijodies, Malignant diseases, 
gout, leprosy, in tan rile paralysis, and 
appendicitis seem to have existed in 
the days of the Pharaohs, while harden- 
ing of the arteries due to age was com- 
mon then as now. 

In the study of skeleton remains, 
which are the most satisfactory of all 
tor historical study, there is confirma- 
tion of the previously demonstrated 
fact that an inflammatory condition of 
the jo i tits resulting in deformity was 
rein ark ably prevalent in the Nile Yal- 
ley r , both during the earliest times and 
later; Llle spins! Column, the linger and 
toe bones being very often so affected. 
So far ehj evidence of tuberculosis of 
the bones has been found in old Egyp- 
tian remains. Dental disease was 
prevalent, the molars, as now, suffering 
mosL. The old tradition that the 
ancient Egyptians were skilled in den- 
tistry is not .substantiated, however, bv 
recent investigations. 

A MERCURY GAME POPULAR 
IN FRANCE 

A mercury game requiring steady 
nerve* and much patience has recently 
become popular in 1’a.ris. It is played 
with a rect- 
a U g u 1 a r 
glass ’ co v- 
e r e d hoy 
having a por- 
tion of 1 3i c 
b o t t o m 
raised slight- 
ly above the 
r e m a inder, 

T h c upper, 
circular part 
of the raised 
portion is 
provided 
with a num- 
ber of holes 
or cups, A ball of mercury is placed 
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in the box on the part marked A, aiul 
the purpose of the player is to roll the 
mercury over the portion marked B, 
ami then successively over the holes 
in such manner as to fill them with 
mercury without the ball splitting up 
in several parts or any part ot" it roll- 
ing down Into the lower portion of the 
bottom. 

Tlte difficulty increases, of course, 
the l- loser the holes are to the edge, 
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ami higher values are therefore given 
to these holes than to those nearer the 
center, the central hole having the 
lowest value. 

To anyone who has observed the 
seemingly uncontrollable nature of 
mercury, it would appear- almost im- 
possible to play the game successfully., 
but it is asserted that with some prac- 
tice all the mercury can be disposed of 
in the holes in three or four minutes. 




WINNERS OF CZARINA’S RED CROSS FRIZES 

One of the important 
features of the inter- 
national lied Cross 
Conference 
cent I v hel d 
Washington was the 
award of the prize:? 
given by the Bm press 
of Russia for devices 
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for the care of wounded cm the held of 
battle. Thprc were nine prizes in all, 
each consisting of a sum of money, the 
award being made by a committee of 
the International Red Cross. Dr. 
Louis Lesage, of the Xecker Hospital, 
Paris, was given the fir?! prize of #ii,00Q 
for an X-ray laboratory automobile de- 
signed by him. One of the two second 



prizes of 
each was awarded 
Herr G. Steindnrf. of 
Germany, liis device being 
a stretcher made of ma- 
terial that might be picked 
up cm a battlefield and 
mounted on the wheels of 
a bicycle. The other sec- 
ond prize was given Major Riggeti- 
bach t ot Switzerland, for hi? inven- 
tion of a folding wheeled stretcher 
that can be used for a variety of modes 
of transportation. Two American 
army surgeons, Map Paul. 5. Ha Horan 
and Capt. Henry L. Brown, were 
among the sis persons awarded third 
prizes. 



A FcLding Stretcher 
Adapted la Variujt 
M.-iH-fh uf Tnaepart, 
Indented Vjf Major 
Riggenbarti oJ Sun 0*0 and 
and. A«nrdie(l ■ amaud 
Prize 
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NEW YORKS FIRST ELECTRIC FIRE ENGINE 



Many old liurse-drawrl steam fire en- 
gines have been converted into motor- 
dti vets vehicles by equipping them 
with gasoline power plants, and tlieir 
number steadi !y growing - , biit the 
first (ire engine to be converted into a 
motor vehicle by the installation of 
electric motors is now in operation in 
New V of k r Its runs average about one 



NEW FRENCH MONOPLANE 
PILOTED BY BOY 



A new French aeroplane, known as 
the Julfrdart mr.uiojdane, and piloted 
by Jean Jourdan, a boy only Ifi years 
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old, is shown in the accompanying il- 
lustration It has it wing span of 
about 4a ft., a length of ft., and is 



per day, and it has a speed of SO miles 
an hour over smooth, hard roads, and 
takes grades with £&■>$. 

The weight m" the engine before 
conversion was fhdOO lb. t as compared 
with its present 13,000 lb. An BO-cell 
11 -plate battery is used, which will run 
the machine 20 miles on a single 
charge. 



driven by a lb-lip. Gnome motor. The 
interesting feature of the design is the 
hooded central section. 



REVOLVING ELECTRIC FLOOR 
SCRUBBER 

An electric floor-sc rubbing machine, 
the brush of which L-i cylindrical in 
shape and revolves instead of being 
rotary in its action, has been success- 
1 Lilly used ill the Roosevelt hospital, 
New York. It was invented by an at- 
tendant of this hospital, 

The machine supplies water to the 
floor which it scrubs and then takes up 
the dirty water. The water-supply 
tank Ik [ills, alinut 5 gal, Under the 
tank i-; a J . i-hp. motor which drives 
the brush at a speed of 400 revolutions 
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per minute. The brush i 5 7 in, in etl- 
ameter. so its bristles travel about 71ns 
ft, per minute, sweeping the water tip 
into detachable receptacles. By a sim- 
ple system of gears the brush can be 
adjusted to press lightly or heavily 
against the floor. 

The machine works as well In enlier 
direction, thus obviating- the necessity 
of turning ii around. When the end or 
side of the room is readied all that is 
necessary is to swing the handle over. 
This reverses the action of motor and 
brush, and shuts (iff the dean water on 
one side and starts the flow on the 
other, The reversing of the brush also 
tends to keep the bristles straight. 



<f Watermelon seeds are considered 
a delicacy in China and are .served 
at meals much as salted almonds are 
served in the L 'idled States, 



NEW " RAINBOW 11 ELECTRIC 
LAMPS 

A multi-color or "rainbow"' electric 
lamp is being marketed by an English 
concern, In general appearance it re- 
sembles an arc lamp, but 
it is fitted with an opal 
globe inside of which are 
three metal Lie -filament 
lamps of cp., having 
red, blue and yellow globes 
respectively. Inside the 
case and immediately 
above the lampholders 
are three thermo-flashers, 
with adjustable platinum 
cun tact points, set to con- 
nect the lamps in and out 
of circuit, and in such a 
way that either one, two 
nr three arc alight at a 
time. With the different 
lamps going nut or coming on, differ^ 
cut combinations of colors are pro- 
duced, which are evenly diffused by 
the opal globe. Inasmuch as the 
flashers are not synchronized, the col- 
ors are constantly changed, Of course, 
when only one Eamp Is alight, only the 
particular color <>f its bulb is shown. 




A KcvalvIflE, e; e« rl«ni:>* Driven Bnanh 
for SrniMsfoif Vlnoft 



GERMAN TWO- PASSENGER 
AUTOMOBILE BODY 

A new two-passenger automobile re- 
cently delivered to Prince Gwoff, Ger- 
many. tins an interesting type of body 



designed by a Stuttgart firm. This 
hr irfy can be so easily converted that it 
is a simple matter to operate the car 
either as a closed or open one, the 
mechanism effecting the conversion 
being of simple character. Either a 
baggage carrier or a nimble scat may 
he used at the back of the ear. 
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“ FACTORS OF SAFETY " IN LIVING CREATURES 

By JOHN B. HUBER, A .M., H.D. 



After the last llarvaH-Yile boat 
race it was' the losing crew which gave 
the greatest evidence of exhaustion. 
1 n one instance the Yale men were so 
utterly '-*11. in" that they had to l>c 
lifted nut of their Ljo;l 1. One might 
have expected just the reverse, — tii at 
the Harvard men, having taken the ex- 
tra exertion necessary to win, had 
worked more nearly tn the limit: of 
their power jj aiui should have been 
mure played out than the Yale men in 
cuii sequence, 

[hit to think that way is not to take 
into account the stimulus of victory 
on i lie one hand, and the depressing 
direct of defeat cm the uLher, It has 
been e sli mated! that the mortality from 
wounds in a defeated arnly is in pro- 
portion to that of the victors as four to 
three or even as three to 5 wo. The 
science of psychology gr i v t; s the ex- 
planation. Success brings into play 
the factors of safety in the living body ; 
failure has the reverse e fleet to weaken 
these factors, 

What, then, are those factors of 
safety? They arc nur reserve Forces, 
which avail us in times of inordinate 
stress and strain , and they keep O Itr 
bodies in fairly norm n l condition in 
spite ol many injurious external 
agencies, The term was borrowed 
from the mechanical engineer by Dr, 
J. s. Mcllxer, when he addressed the 
Harvey Society in New York City on 
thp ‘T'actors of Safety in the Animal 
Structure and the Animal Economy.” 
The mechanical engineer deals with 
factors of safety in estimating the mar- 
gin of safety required in ci instructing 
engines, bridges, houses, and so forth. 
In meek a uses it is calculated that struc- 
tures should he capable of withstand- 
ing not only “ he Stresses nj reasonably 
expected maximum londs, hut also 
those of six or seven times sue si loads. 
Tin: factor nf safety is founder! upon 
human ignorance of what might hap- 
pen : and upon a wise ties ire to provide 
against such contingencies, 



>n, in the human machine, the po- 
le lit iai energy ol many organs, as the 
heart, for instance, far exceeds the 
needs of normal everyday humdrum 
existence, in ilse case of many of our 
functions the necessary mechanisms 
are doubled and even Lrehlml. And the 
function of one organ is often assisted 
by other organs. Living tissues, such 
as make up our bodies, are abundantly 
provided with one factor of safety 
which is peculiar only m living things, 
and to pm other kind ui machinery— 
that is, the mechanism of self-repair. 
These Factors of safetv promote the in- 
tegrity of life, the perpetuation of the 
species, am! have an important bearing 
on the pmcess of natural selection. 

Mature is newer stingy : indeed there 
never was a more extravagant dame ; 
her gifts are far beyond tile require- 
ments of sentient creatures. The roc 
of a single fish, for example, often con- 
tains millions of potential fish lives; 
and if the kiw of the survival of tile 

fittest became inactive for a single sea- 
son no vessel Could make its way 
through the fish that would choke up 
tlic ocean. 

Medical lli story furnishes countless 
in stun ecs of physical endurance, ap- 
parently superhuman, that can be ex- 
plained only by reference to factors of 
safety. Fur example: Wlm is nut 
tlHIled in reading how Napoleon led 
bis army across the Alps, to the point 
where his troops believed themselves 
absolutely spent; not another step 
could they carry their panting bodies'! 
Hut here that magnificent, though un- 
tutored psychologist, had his hand 
piny L 'Jxi Marseillaise." Its strains 
amirl those .snow-capped heights were 
a mighty stimulus to courage and 
pal riot ism. whereby such reserve 
strength was awakened a? the rank 
and tile had not dreamed themselves 
possessed of; so th.it with triumphant 
shouts they finished the titanic task 
their determined general had laid upon 
tl iem . 
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AN LL S O S” BELL FOR WIRE- 
LESS STATIONS 

While testifying af the “Titanic 11 
inquiry in London Marconi told of an 
invention he is now perfecting that 
w ill cause an a] a ran 
be El to ring at all wire- 
less station 3 receiving 
a clanger signal sent 
out by a ship in dis- 
tress. 

By the ringing of 
this bell* an ordinary 
seatIUm stationed near 
the wireless apparatus 
of the ship while the 
operator is off duty 
would know that some 
ship was sending out a 
distress message and 
notify the operator. 

In order to make the 
idea effective Mr r Marconi says it 
would lit necessary to alter the wire- 
less regulations formulated by the in- 
ternational convention, so that the 
“SO danger signal could be accom- 
panied by a long; dash or sequence of 
waves, lasting for a period of 15, or 
30 seconds. This would cause the bell 
to give a prolonged ring, enabling any- 
one on duty nearby to know ill at a ship 
required assistance. 



RUBBER OBTAINED FROM 
'<TIRUCALLI'> TREE 

A new source of rubber lias been 
found in the “tirucaili" 7 tree of Natal* 
according to a French magazine. This 
tree lias hitherto been regarded as 
commercially useless, and it was hut 
lately discovered that it yields a juice 
which contains rubber- 
A company was organized to work 
a concession in tile Tugela Valley, and 
has been exporting about a ton a week 
of the crude material to London where 
it Ei as been found useful for electrical 
insulation and for mixing with Para 
rubber. There are an unlimited num- 
ber of “lirucalli" trees in Natal, and 
their recuperative qualities are so great 
that they can be. tapped once a month. 



ELECTRIC DRIERS FOR 
HOSIERY 

An electric method of drying and 
finishing hosiery ban been developed 
by an electric company in the east for 



the use of slocking-niaim fact uring 
concerns and for laundries. The 
stockings arc drawn over electrically 
heated forms which both dry and 
shape them. 



AN AVIATION SIGNPOST 
IN ENGLAND 

On the top of a motor-repair shop 
and garage at Bromley South, on the 
main road between Hastings and Lon- 
don, Eng., has been erected a unique 
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aviation signpost, The summit of the 
post carries a small model aeroplane of 
the biplane type, while the direct inn 
arms carry a monoplane anti a racing 
automobile, 



FUNNEL-SHAPED CONCRETE 
WATER TANK 

In Victoria. Australia, is a water 
tank the shape nt which is probably 
unique among such constructions. 



An Ujiu & u«] Wu ter Tank Court the led el Brick 
u:! A CORC-rst* 

The funnel-shaped. tank, which has a 
capacity of ,1,150 gal., is constructed of 
reinforced concrete, while the lower 
section is of brick masonry. 



A SOUTH AFRICAN SHAFT- 
SINKING RECORD 

A new record for shaft-sinking sit 
the RamJ mines has recently been 
made, according to life South African 
Mining Review, It states that the 
southeast shaft of the Government 
Gold Alining Areas Consolidated was 
sunk 233 ft. during March, exceeding 



the previous record of £13 ft., made at 
the Brakpan mines in July, 11)07. An- 
other record performance was the sink- 
ing of 58 '! ft. during the first quarter of 
Lite year at the State mines, The shaft 
measured 73 by It) ft. and From it 8,155 
tons nf muck were removed during the 
month, equivalent to 35 tuns per foot. 
The sinking was done between the 
UUS-Ft.ami 'the l.hM-ft, levels through 
loo ft, of rock and 7 *S ft, of shale. Na- 
tives did all the hand drilling and shov- 
eling: -H£ natives ;uii] a while assistant 
comprising the sinking crew for one 
shift. 



PNEUMATIC HAMMER FOR 
DRIVING NAILS 

A pneumatic mail-driving hammer, 
particularly designed for use hy car- 
penters in nailing laths, has 
been patented by an in- 
ventor of Zion City, 111, 

The apparatus may also he 
used in connection with 
various classes of pneu- 
matic tools, such 
as rock drills. 

Attached to the 

t ii b e containing 
the piston or ham- 
mer is a nail box 
or hopper, having 
a capacity of about 2 50 
nails. The vibrating of this 
hopper causes the nails to 
he tripped up and forced, 
one at a time, into a rub- 
ber tu lie, through which 
they are forced to the head 
of the hammer by the com- 
pressed air. Protruding 
slightly over the bead of 
the hammer is a trip rod 
which, when forced against the wall or 
object to he nailed, allows tbc nail to 
be set in the hammer head, and also 
releases the trigger which allows the 
compressed air to pass into the power 
chamber. The piston rod, striking the 
hammer* then d rives the na.il home. 

The weight of the hammer is about 
Ft 1 i. lb., and a speed of 100 nails a min- 
ute can be attained. 
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Ay biliary Gasoline Tank for an 
Automobile 

The regular supply tank on the auto- 
mobile is luted with a partition at 
iunrh a distance from one end that the 
space thus provided will hold approxi- 
mately 1 gal, of oil. About 2 in. from 
the top make a hole 1 in, in diameter 
and connect the compartments iV i til 
pipes and fittings as shown, 

Gasoline overflows into the auxiliary 
lank when the main tank is filled. 
This provides a reserve supply of 1 gtd. 
of oil, which will run a car at least 
10 miles. As the tank is automatically 
filled* it requires no attention except 
when the supply in the main tank runs 



The device is shown set to receive 
the loop end of the rope in Fig, 1* and 




tripped, in Flg L 2 . — Contributed by 
Stanley M. Hadley, Danville* Ind. 




Tiir ii-jmil] AuxIHiis'y Turtle !h j\ u ll iibuclei'ill y filled -and 
K f p L SfHiJy Lit an ElmaTUBDcy 



out, then, if one happens to find him- 
self where no oil can be obtained, the 
emergency valve is opened and the re- 
serve supply used. — Contributed by 
James McCaffrey* Pawtucket, R. 1. 



Aid in Mowing Fodder 

It is often necessary to put shock 
fodder su a mow, and by loading the 
shocks whole, looping a rope around 
each and attaching the apparatus 
shown in the illustration an place of 
the regular hayfork, the fodder can be 
lianttlcd as easily as hay. 



Ventilating Apple Bin 

Apples placed in large bins will not 
keep well, unless they are well ven- 
tilated. Effective ventilation can be 
accompli shed by making cylinders of 
slats anti placing two of them in a 
bin 8 ft. square. The disks for the 
cylinders arc 1? in, in diameter ivith 
holes in the center, as shown in the 




sketch. The manner of using the cyl- 
inders is obvious. — Contributed by R- 
Lr Keenan* Sabula* Iqwa, 
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Raising a Flag 

Tlit proper method of storing and 
raising flags* ensigns, etc.* is illustrated 
in the sketch. The manner of rolling 



Tb* H-npn -PH. [( i- TiniL xhmit « pyjl ,1 JOa g ijr Riliioa 

]t to kh« Top of a Foie 

a flag for storing is shown in the first 
sketch t while the second show a the 
usual equipment for a flag. The ring 
is attached to the signal halva rd tv i Lit 
a snap hook in the upper groin met. 
The grommets are fastened lu tile can- 
vas Si eel of the flag. 

The (lag is made tip as shown in the 
first sketch am l wh.cn hoisted to the 
truck, a pull un the down haul releases 
it and allows the flag in break nut. A 
number of Hags may be made up iii 
this maimer and be broken mit niimil- 
tanuoiisly. or they may he hoisted and 
broken out one at si time by doing each 
one up separately, A sharp ptiU oli 
the down haul will then release tile 
lower out, another pull, the next one. 
etc, The flags should be stored away 
all rolled tip as in the first sketch, — 
Contributed by Geo. M. Petersen, Buf- 
falo, X . Y. 



Cleaning Gun Barrels 

Lead and powder residue as well a* 
rust cats he easily removed from rifle 
and gun barrels, and if the barrel is 
not badly pitted, it can be restored to 
its original brightness and i.leaimcSS 
by using ordinary steel wool in clean- 
ing. Take a wild of the steel wont ju sit 



as large as can lie conveniently drawn 
through the barrel and attach it to a 
Stout curd or a small win: and draw 
it back and forth in the barrel. All 
rust and residue will be thoroughly re- 
moved I roiii the barrel In a lew min- 
utes.. 

The Steel wool will not scratch or 
injure the barrel in the least, The 
No. ii steel wool is the most desirable 
to Use, and ii carl be obtained at almost 
auv hardware 5 lure.- — Contributed by 
1 E . A . Jon s u r . I Ci n I k l oil „ C. I >ak. 



Grinding Twist Drills 

Few operations *01 tools in the shop 
ate more frequently disappointing; 
tit an the grinding ut* sharpening of 
drill*. That the cutting edges have a 
correct and uniform angle with the 
longitudinal axi-; of the drill, that they 
lie exactly equal in length, and Lit at the 
lip* of the cult in g edges I t; sufficiently 
hacked off nr cleared, Are points’ gen- 
erally tinder stnod as essential, though 
not fllwavS attained. 

If the clearance of a drill is in suffi- 
cient or imperfect* it willi nut cut. 
When force is applied, it resists the 
power of the mac fine and is crushed 
of split. After grinding n drill by 
hand, it if well to start it nud observe 
the character of the chips. 

The grinding lines of a drill are 
placed skghtly above the center to al- 
low for the proper angle of rlic point, 
which is in important factor. This 




A Gri|I! rmp+l Hfivt i'hc CuElific F_-:1^c with ihp 

AtiaSe -Bad ClcaF-anca Produce ;i PErfact Hole 



angle is an index <jf the clearance. If 
the angle in. too great, the drill will not 
cut right;; if too small, it may not cut 
at till. Tbt proper angle 1,5 shown 
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iti Fig, 1, Too sharp an angle is 
shown in Fig. 3, and an angle that 
lacks clearance 3g shown in Fig. 3. 
Drills properly ground have their cut- 
ting edges straight when ground to 
tiie proper angle, which is, i>& deg., as 
shown in Fig. 4. Grinding to a less 
angle leaves the lip hooking, which 
is likely to produce a crooked or irreg- 
ular hole. 

An effective method of determining 
the clearance is to set the point of the 
drill on a plane surface and hold the 
scale as shown in Fig. 3. The clear- 
ance is easily shown by revolving the 
drill, This will also show whether 
the height of the cutting lips and the 
length oF the cutting edges are equal. 
In grinding a drill., preserve its orig- 
inal Form which will usually insure 
rapid and satisfactory work. — Contrib- 
uted by W. 3-1. Addis, Lafayette, Ind. 



Baluster Design to Fit Any Pitch 
of Stairway 

In making cast-iron balusters for 
stairways, the general construction of 
which is shown in Fig. 1, I found that 
scarcely any two flights of stairs had 
the same pitch, and the workmen con- 
stantly had to change the pat ter n to 
suit the pitch of stairs. As this work 
caused considerable expense, I de- 
■ signed a baluster that could be made 
up and carried in stock ready to fit 
any pitch of stairway. The general 
design was not changed, but the upper 
end, to which the rail is attached, was 




made semicircular in outline, so that 
it would fit any pitch of rail, as shown 
in Fig. 3,— Contributed by Jas. F. 
Napier, Montreal, Can, 



Repairing a Worn Friction Disk on 
an Automobile 

The aluminum disk A on my fric-- 
t ton -drive automobile became worn 
around the edge, which prevented the 
necessary pressure at the rim of the 
d isk. 

To overcome this difficulty 
I undertook to build the plate 
up true. The metal could not 
be dressed off true because 
tli is would make it too 
thin* and furthermore 
it would be too expen- 
sive as the machine 
would have to be taken 
apart. 

'Hie repair was easily ac- 
complished in tiie following 
inarm e r : f secured 3 piece « )f 
saw steel, C, — -an old circular 
saw would answer well — about 

in. thick, arid drilled ^-in. holes 
through the steel, % in, from the edge, 
countersinking the holes, to receive 
-A -in. tire bolts. 

The .space between the disk A and 
the plate C was filled with a paper 
friction ring at B, thick enough to let 
the steel plate just touch the center. 
The parts were clamped together and 
the holes continued through the paper 
ring and the aluminum disk. Tire 
bolts were put through the boles and 
drawn up evenly all around and the 
heads filed off even with the surface 
of the plate. The bolts should he cut 
off short and burred to prevent the 
nuts from backing off. The repair 
cost about $3, while a new disk would 
have cost $15. The steel gives better 
satisfaction than the aluminum. — Con- 
tributed by Chaa, A. Pettit, Rosaville, 
Maryland, . 



Cleaning Brass 

Small brass- castings can be cleaned 
by heating them slightly and then dip- 
ping them in a solution oi sal ammo- 
niac. The pieces will come out as 
bright and clean as if new. This clean- 
ing process is the same as that used in 
cleaning a soldering iron. 
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Truing Collector Rings 

The machine shown in the sit etch 
was fitted up by a correspondent of 
the Engineer for truing tip badly worn 

collector rings on 
a compensated 
revolving field al- 
ternator. He de- 
sci he s its opera^ 
tion as follows: 
The emery 
wheel is passed 
across the rings 
while the ma- 
chine is running 
slowly. The 
wheel is run at a speed of 3,000 revo- 



lutions per minute by a small motor. 
It puts the ring's in fine shape and 
saves taking the head to a machine 
shop. Then* too, while turning the 
rings, they are liable to get out of 
place, Strips are bolted in the place 
of the brush holder and the rig 
damped to the bolt by two Screws, 
the bottom of the casting being split 
to insure a tight grip, will serve the 
purpose. 



(TAn easy way to trap vermin is to 
place an ordinary steel trap in the 
center of a tile, placed in such a posi- 
tion as to serve as an entrance to their 
prey, 




How to Build $ Motorcycle Garage 



The owner of a motorcycle does not 
always have a suitable place to keep 
bis machine. The hall or back pore fa 
affords no place and the basement air 
is usually too damp, and rusts the 
metal parts as well as being injurious 
to the tires. The need of a small gar' 
age, in which there is ample roopn to 
do small repairs, is realized by must 
riders, but few know that the material 
for a small house can he bought for 
less than -$35. 

The average rider is usually mechan- 
ically inclined „ at least sufficiently so 
to be able to build a small garagCj if 



suitable plans are at band. While the 
following m ate rial list and accom- 
panying plans arc for a house (5 by 
$ ft., the builder can alter them if a 
larger garage is desired, but it must 
then be taken into consideration that 
the cosl increases more rapidly than 
the length of the boards anti timbers. 

The sill foundations are built up of 
brick or Stone,, preferably red brick, 
on the place selected for the garage. 
The foundations are located at each 
comer and Under each stud. Care 
should be taken to have the tops of 
the foundation g level and high enough 
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SILLS 

2 Pivco.. 2 by 4 iji.. H l(_ Jcm«. 

Joists 

t picce-i, 2 by l in.. 6 It. lank 1 . 

Studs 

10 pieces. 2 by 4 in.. ( It. lam;. 

KOCGJNG PIECES 
2 pieces.. 2 br 4 in., b Ft. lapii. 

2 pieces. 2 bj 4 in., h Id. Jane. 

ELATES 

2 piece-*. 2 by 4 in.. X ft. Inuff, 

2 piece*, 2 by t in.. (1 fl. I tun. 

RAFTERS 
12 pieecE. 2 b* * ire. 4 ft. lomi. 

BENCH MATERIAL 

1 liii/ivr 1 by \ In., Ill is. Ir.nj;. 

2 pieces. 2 by 4 in.. 6 fl lam;. 

S pieces, 2 by I, in., (. ft. Inn*?, S-4 S, 

Siding and jioof 

Sarlic.iT.i tan^Lif:' j«1 h i i -:iri d hi:, nip,. S * ■- la 

- r.>L r :-4 :*i i,j. ji. 



FLOOR 

LMifl:rii-n3 tfinirue and-^rtiuTed beards Ln caver 
» sq. It. 

ROOFING 

SiiilL ii nt preiMred ri.'nfins material to caver J20 
sh;. [i, 

FINISH ING M A TER I A L 
4 Inecii bunids. 5-4-S. I br 4 in., t It. laa^. 

2 .Jarir Enemas, 1 l.y -I in., li 1 1 lari; 

] dear header, 1 hy 4 In., A It. loni;. 
t iih'ch'H tar windnw lariiiifs. I by * in . SlLJanj, 
7 earner beards. ] by -1 in . 1 it. JonE- 

WIETDOW 

1 single caiem-rnr. 

POOR 

I paneled dacr. 2% by 6 11 . 

HARDWARE 

] jjfAr Vi dear hiutes, 

1 pair af win-daw hingr*. 

1 yvindaw butt, 

I AbM ludi- 

4 lb. aE 2ilpejmy nails. 

5 lb. cE ft- penny Jidijh. 



>Dvriqhte< 



“ J 




POPULAR MECHANICS 



435 



to prevent rotting c f the lumber from nailed to the sails,, then plumbed and 
the moi sturt of the ground- braced temporarily- The ends are 

Cut Lite sills and joists to length, raised in the same manner, the stud in 
taking into considera- 
tion that allowance 
must be made on tine 
joists for the thickness 
of the sills, to make the 
over-all measurement C 
ft, in width. In some 
instances the joists and 
sill* can be notched, but 
a more substantial way 
is to cut them as shown 
in the floor plan and 
drive large spikes 
through the sills into 
the ends of the 
joists, 

The 10 studs are 
cut to length and the 
pieces fur the plates 
mitered on the ends, 

The location of the 
studs arc marked cm 
the sills and end 
joists, the two inter- 
mediate studs being 
set so that their 
inner sb r f a c e s, 
which receive the 
window' sash, are 
each 30 in. from 
the end, or outside. 

After marking the 
locations for the 
studs on the joists 



and End El£-v*EiG 
ll-t L.ia:ilii»ii 
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M LM-.c K M Ti InWhlcli ilie Twc Silla n re Skew n 
S|:iL*ii T-u ll,c E-iJh or Llli JuLliti 

and sills, the plates are marked to 
match them and then spiked to the 
upper ends of the studs. The two sides 
are raised first,, and the studs toe- 



each being set in the 
center. The mitered 
comers of the plates 
are spiked in a man- 
ner similar to that 
in which a picture 
frame is nailed to^ 
gether. The nog- 
gin g pieces arc cut 
to fit in between the 
studs and fastened 
oil tliem halfway 
between the top and 
bottom. 

The. roof is a half- 
pitch and the raft- 
ers are cut oo a 
miter at the upper 
ends, the lower ones 
being notch cd out to 
form a projection 
for the eave. The 
two cod pairs of 
rafters are fastened on tlnj plates and 
plumbed with their outside surfaces at 
right angles to the outside of the end 
studs, The other four pairs ate spaced 
evenly between them. 

In nailing on the roof boards, the 
work should he begun at the bottom, 
and 1 ft. of the boards should be al- 
lowed to project over the end raftera. 
The hoards are then covered with the 
prepared roofing-. 



The MuVircrcJe 
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The sidtng hoards are mailed on tn a 
vertical position, allowing openings 
for the door arid window. The door is 
so hung on the center end stud that it 
swings outward. 

The bench is built Up level with the 
Hogging pieces on the side having the 
window. The crosspieces, holding 
tli e top planks of the bench, are spiked 
to the studs just under the uoggEng 
pieces, and tlie inside ends are sup- 
ported on posts. The planks are 
spiked to the crosspieces. 



To Hold Spokes of Wheels in 
Wood Patterns 

The spokes in A pattern for a wood 
wheel are very difficult to fasten at 
the hub as to make them hotd like 




TSeMetuI Fcims n Hpvngon WlMi h. Holds tht-Enti 
I Ail die Sjiolft* 

one piece, I use the method shown 
in the sketch, which not only draws 
them tightly together, but holds them 
firmly. This method is very simple, 
A hole is bored through the end of 
each spoke ami another hole bored to 
intersect it at right angles, a^ si low n by 
the dotted lines. After the spokes 
are iti position melted babbitt metal 
is run into the holes. As the metal 
cools it shrinks, thus drawing the 
joints closely together.— -Contributed 
by Chas. R. rook, Los Angeles, Cal. 



Water from a Drainpipe Leak 
Absorbed with Brick 

An emergency call to repair :l leak 
in the drainpipe under the bathroom 
■ floor of a fine residence, came to our 
shop Just as we were leaving- on Satur- 
day evening. Upon examination it 
was found that a permanent repair 
could not be made without putting in 



a new piece of lead pipe and wiping at 
least two joints. 

We decided to try to leave the job 
if possible until the next workday. 
The leak was closed as much as pos- 
sible by hammering the metal, but we 
Could not close the aperture to keep it 
from leaking. The drops were noted 
and it was estimated that a pint would 
leak out in about IS hours. As there 
was a space only about 4 y 2 in. between 
the pipe and plaster ami an opening in 
the floor, 4 by in, in size, it was out 
of the question to get a pan large 
enough under the leak to hold the 
water. 

When looking around in the base- 
ment we found a pan, 1 in, deep and 1? 
by 3$ in, in size, also some dry soft 
brick. We placed the pan on the 
plaster and the brick in the pan. For 
two days the brick absorbed the water 
as fast as it dropped from the leak. 
This method can be used by plumbers 
in many plates. — Contributed by C. H. 
Bterly, Zanesville, 0. 



Cutting Piston and Valve-Stem 
Packing 

The sketch illustrates a simple de- 
vice for cutting round or square ring 
piston or valve-stem packing. It is 
always a more or less difficult matter 
to cut the ring exactly correct in 
length, to say nothing of getting each 
end the proper angle so that they will 
match when closed a round the rod. 
This wood gauge or mandrel obviates 
all difficulties, giving ss^e of packing, 
size of rod and angle of cut. The 
sawed slot, Fig, 1, for cutting may be 
at any angle desired. The cut is made 
as shown in Fig. £, This little device 
will save the engineer much valuable 



FjC, 1 F>4.3 

ThtWwd Mnnirrl -wHOi Knifr SUitundf^dcinsOravvi 
ii n d Mb noef of Cuitl rij PuelLoi 

time, as Usually several rings of pack- 
ing are cut and thrown away before 
the proper size has been obtained. 
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How to Clean Portable Fsrai Engines. 

This, method of cleaning farm en- 
gines is from, the '[' Itfeiiher m an *s Re- 
view : Dissolve 1 lb. concent rated |yc 
in about *4 gal. water, and with a mop 
saturate the engine with the liquid, be- 
ing" careful that 1L does not gel into 
the oil holes of the journals and bear- 
ings. After the lye has eaten all the 
grease and gum from the surfaces, 
clean thoroughly by scraping and 
brushing, and after the iron Is dry and 
free from grease, apply a thin coat of 
lead paint. When this is perfectly set* 
paint the iron a deep black and varnish 
hcavity. Coloring, striping or decorat- 
ing should be done before varnishiug- 
Then the engine can be easily and 
quickly cleaned with a dusting doth, 
and escaped oil can be wiped off. 



To Make Worn Threads of a Bolt 
Bold 

Where it is necessary to use a screw 
or holt having worn threads, slot the 
threaded end and drive 
a flat wedge into the 
opening as shown in the 
sketch. Tlii 5 will make 
the bolt nr screw hold 
almost as well as if new 
threads had been cut 
on Recontributed by- 
Edward Matthews, New York City, 



Double-Blade Hacksaw Frame 

The purpose of the double-blade 
hacksaw frame shown in the illustra- 
tion, is to dispense with extra frames 
for holding saw blades of different 
grades of linen css. This frame will 
hold a coarse and a fine-tooth blade at 
the same time. 

The crosspieces carrying the blades 
are made of brass, 5 in. long, and the 
center rod is of steel, % in, in diam- 
eter and 1$ in, long. A flange A brazed 
on the rod just in front of the cross- 
piece at the handle, The other end 
of the rod has a long thread to fit in 
a t hr ended hole of the end crosspiece. 



Thus is for drawing the blades tight 
by turning the handle. The blades 




TwJ IlLbdCI ii i c PI. i it-.1 in thv Prj.ni r nmi! T>E^ltH4d 
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arc held in slots with pins, in the 
usual manner. “Contributed by P. H. 
Tierney, Lynn, Mass. 



How to Measure a Resistance with a 
Voltmeter 

A voltmeter, whose resistance is 
known, anti some source of electrical 
pressure are all that is required to 
measure a resistance by this method. 
The voltmeter is first connected across 
the terminals O? the source of pressure 
and the value of the total pressure in 
volts determined. It is then connected 
in series with the resistance to he 
measured, and the combination con- 
nected to the source of pressure. The 
connections of the voltmeter for meas- 
uring the total pressure are shown in 
Fig. 1 by the dotted lines, and the full 
lines indicate the connections when 
the unknown resistance A in circuit. 
The fifrt reading of the voltmeter, 




Tb* Ordinary WJrlnr DinsTO-m and Ui* CanntcttaQO o( 
■ Vettiucter fnr nltojurlnfthr Total Ptmiui* 



which is the total pressure, we shall 
call K t , and the second reading, or 
the inte obtained when the voltmeter 
is in series with the Unknown resist- 
ance, we will call E T . Assuming the 
total pressure to remain constant, the 
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pressure over the unknown re &i stance, 
which we will call E a , can be deter- 
mined by subtracting the value of E. h 
from the total pressure, E*, or 

e, = e,-e. 

In any series circuit in which there 
IS a direct current, the drop in pressure 
over the variou? parts bear the same 
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relation to each other as exists be- 
tween the resistances of these parts, 
Since the resistance of the voltmeter, 
R V1 the drop in pressure over the volt- 
meter E, , and that over the unknown 
resistance, E aJ are all known,, we can 
determine the value of the unknown 
resistance, R,, by substituting in the 
following equation : 

K K 



Solving this equation for gives 






■, and 



since E I ~E ) — E„ we have 

IK-K] * 



n.= 



E. 



This method of measuring resistance 
is usually employed in determining the 
value of high resistances where a very 
great degree of accuracy is not re- 
quired f such as the insulation resist- 
ance oi a lighting nr power circuit, 
insulation resistance between the field 
or armature windings of a machine 
and the metal parts of the machine, 
etc. The connections for measuring 
the insulation resistance between a 
circuit and the conduit in which the 



circuit is placed, arc shown in Fig. £. 
Each wire can be measured separately* 
and the side having the greatest leak- 
age should be connected to the termi- 
nal of the generator that is per- 
manently grounder! , if one side is 
grounded. By making the connect ion 
as indicated above, the leakage on tSie 
line will he less than if the connections 
be reversed. 

The nearer the resistance of the 
voltmeter to the value of the unknown 
resistance* the more accurate is t lie re- 
side. If the value of the total pressure 
is continually changing, two voltme- 
ters should be employed, one being 
permanently connected across the 
source of pressure, ami the other in se- 
ries with the unknown resistance. The 
resistance of the voltmeter across the 
line need not be known. 



License- Number Holder for an 
Automobile 

The new perforated license numbers 
arc intended to be placed in front of 
the radiator on an automobile. A much 
neater method than, the old way of 
fastening it close to the radiator with 
rvire, is to make a bracket from a 
piece of band iron, which is easily bent 




Tli* Perforated Licenae Tah It Kelil Vi rn>ly BrtJ Clf*r 
tiT the K:i :l ritiir l=jr lh« Bravkul 

to the shape desired. It should be 
made in accordance with the pattern 
in the sketch, bttt the dimensions will* 

of course, he governed by the size 
of the tag and of the radiator water 
cap. Three holes are drilled after the 
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strip lias been cut and bent to shape h 
one through the double strip bel-ween 
the loop and straight part, and one at 
each end, as shown, Small bolts are 
used in these holes for attaching the 
tag to the bracket, and to hold the 
bracket on the filler cap. — Contributed 
by E. K. Marshall, Oak Park, III. 



Ink Fountain, for Covering Large 
Surfaces on Tracings 

Draftsmen sometimes find ft neces- 
sary to cover considerable spaces, such 
as wall sections, shadows, etc., with 
ink. To do this with a pen is very 
tedious work and also injures the trac- 
ing cloth. A brush is not always ob- 
tainable, hut a scrap of paper can be 
had anywhere. Roll the paper up into 
a sharply tapering cone, as shown in 




tiie illustration, and tie it when a good 
point is obtained. This will ruake an 
implement for spreading ink which is 
far better than a brush. Dip the point 
into the ink and apply it to the parts, 
to be covered, — Contributed by Ft. F. 
Pohle, E. Lynn, Mass. 



Sizing Mandrels 

It often happens that a mandrel may 
be necessary for a certain repair job, 
when there is none at hand to fit the 
work. The old method of enlarging a 
mandrel, when found a little too small, 
was to cover its surface with center- 
punch marks. T find, however, that 
the two methods now to be described 
are far superior to the use of center- 
punch marks. 

In the one shown in Fig. 1 a com- 
mon knurling tool is used on that part 
of the mandrel where the close fit is 
required. The second. Fig. £■, is to roll 
a scries of grooves or corrugations with 
the corner of a roll, such as is used to 
finish axle journals. In either method, 



the enlarging of the mandrel is sup- 
posed to be accomplished without any 
tempered or casehardeued surface, so 




Mu n-dieLu r.i u. >■ be- E .'unc^ciJ u Teifl-r liy KnurLin^ -nr 
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that the metal will be shaped by the 
rolling process. 

The knurling method has been suc- 
cess fully used to enlarge bushings that 
were turned too small. — Contributed 
by J. H. May siUcs, Rochelle, 111, 



Wood Top cm a Concrete Floor 

The accompanying sketch shows a 
concrete floor designed for use in a 
yarn mill. The problem was to pro- 
vide a floor, resting on concrete, to 
which machinery could be easily and 
securely attached, says a correspond- 
ent of Industrial Engineering. 

Planed, dovetailed nailing strips, or 
sleepers, 2 by 3 in., were accurately set 
with centers 1ft in. apart, and concrete 
was poured around them, so as to com- 
pletely fill tine space beneath, and lock 
them into the mass of the slab. The 
illustration shows the sleepers and one 
system of reinforcing bars in cross 
section, and also shows how the sleep- 
ers were placed, without interfering 
with the reinforcing scheme, parallel 




Wa„£ Csripn Molded in the Cnncrttc to Make 
Jli: Hie IUdotIde Halla 

to the bars of the upper course, and 
with three bars to each spate between 
sleepers. The ends of the bars were 

* 
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butted halfway between the sleepers, 
and they were even nailed thereto 
with two 4-in, nails at each bearing:. 
On top of the planking, and at right 
angles to it, was laid a floor of %-in. 
square-edged maple. Machines can be 
readily and firmly attached to this 
floor by lag- screw*, ft has a degree of 
elasticity not possessed by concrete, 
and ts much more comfortable for the 
wprkcrs. 



A Homemade Tamper 

A serviceable tamper can be made 
of an old shovel handle and a block 
of wood. The block 
can be of any conven- 
ient hard wood, about 
d in. square and from 
12 to IS in. long. Bore 
a hole in one end of the 
block to receive the 
round part of the 
shovel handle. The 
handle is sawn off, in- 
serted m the hole and 
securely nailed. The 
end of the block is covered with a 
piece of sheet metal.- — Contributed, by 
Otto Kling, Ada, Ohio. 




Beading Rules from Both Ends 

Desk rules and folding rules are 
made with the figures reading from 
left to right and sometimes, when 
measures have to be taken from right 
to left. It is inconvenient, if not awk- 
ward, to read off measurements with- 
out error, I have adopted a plan by 
which the figures on rules can be read 
either way. With a small plane I cut 
off the figures on my desk rule and 
substituted open-faced figures from 




Th* N i-ititTilx Tnla-clci i'_h' flic ] 11-: Iii-h 1:11 n Rail Run 
CrniMcallreLT HcLnaLivi from Bath Ends 

right to left, to the left of each fine in- 
dicating inches, and for the reading 
from left to right full-faced figures 
were put on, to as to make a distinc- 



tion and prevent errors, Theto two 
rows of figures could also be made in 
different colors. — Contributed by R, 
Roy, Ottawa, Cars. 



To Fit Loose Piston. Rings 

The piston rings in my motorcycle 
engine became worn so that there was 
an up-and-down play of about ^ in., 
causing the engine to knock and lose 
compression. As I did not care to 
stand the expense or take the trouble 
of fitting new rings, I remedied the 
difficulty in the following manner: 

Some thin rings cut from sheet 
metal were fitted in beside the old 
rings, care being taken to have them 
the same diameter to prevent scoring 
the cylinder. The engine runs as 
smoothly and quietly as when new,— 
Contributed by C. F. Rowe, Stepliert- 
town, N. Y. 

To Keep a Protractor from 
Soiling a Drawing 

Every draftsman realizes. how diffi- 
cult it is to keep drawings clean while 
working on them. The principal 
source of trouble is the excess of lead 
deposited from the pencil, which is 
spread over the surface of the paper 
bv the triangles, straightedge (or T- 
square) and protractors. 

The worst, offender in 
this respect is the steel 
protractor, on account of 
its weight and true flat 
surfaces. 

The best way to over- 
came this difficulty is to 
decrease the amount of 
surface contact with the 
paper. This is accomplished by drilling 
three small holes in the protractor to 
receive ^-in. steel hails tightly. The 
protractor being only .13 in. thick, the 
balls will project a trifle on each side. 
This arrangement gives a minimum 
surface contact, yet keeps the instru- 
ment close enough to the paper to 
admit of accuracy and speed. — Con- 
tributed by J r C. Wilson, W, Lynn, 
Massachusetts. 
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Equalizing Clamp for Spring Hangars 

A very handy device for use in rail- 
road Shops lor equalizing spring hang- 
ers is shown in the sketch, It is con- 
structed of two bars, *4 by 3 in. by h 
ft., and two crosspieces. The bars have 
slots, cut to coincide with each other, 
to receive tire crosspieces, which are 
-■ l a /4 bv % by 7 in. One of the cross- 
pieces is fitted with a screw' as shown. 
This device will clamp a spring hanger 




Tkr Bats uiid Lrtiir-tces In tndff Fos.IHodi a.* If on u 
Spring Hpr.prr 

and hold it while making necessary 
repairs, — Contributed by A, A. Att- 
hesde, Evansville, Ind, 



Homemade Pipe Vise 

As I had some pipe to cut and thread 
and no vise to hold the pipe, 1 made a 
temporary arrangement of angle iron. 
tlinS; served the purpose well. The two 
pieces, A A„ were cut from the end of 
an angle iron and holes drilled through 
one side of each to receive the largest 
pipe I had to cut. The angle irons 
were fastened to the bench about S ft. 
span, with i£-in, bolts. 

Tvo dogs, B, were alt ached to each 
pier; of angle iron. Three holes were 
d riled for each dog so that they Could 
he adjusted to receive and hold smaller 
pipes. The holes In the angle irons 




71. t Fleets &f Angle i: u=i Tli*<? arc AttacStd, tc a 



Ihjiird nr Bench 

were fitted with bushings for smaller 
pipes,— Contributed by Stanley S, 
Zimmy, Harvey, 111. 



An Auger Stop 

The stop is made of a piece of pipe, 
A, that will slip over the bit and of 
a length to stop the hat when it has en- 
tered the material to the desired depth. 



This is an effective stop to prevent an 
auger from passing too far through the 
material, and also to enable the opera- 




The Stop nn nr- A nc«t i i-.fc in Vrov t-Dl It from Boring d 
Hols too dec# 

tor to clean the c<fge of tlie hole by 
continuing to turn the auger after the 
stop strikes the surface of the material, 
A few pieces of different lengths and 
of a sir.e to slip over the bits will he 
found very useful, 



How to- Make a. Pair of Climbers 

Finding myself in need of a pair 
of pole or tree climbers, I came to the 
conclusion that a pair 
could be made very 
easily without much 
expense- I procured 
six old 10-in. files ami 
used three of them to 
make each climber. 

The illustration, plainly 
shows the manner of 
shaping and fasten- 
ing them together. 

The files are first 
heated and bent In- 
to shape, then 
thoroughly a n - 
rivaled. — - Contribut-l 
cd by Ambrose 
Zierek, New York 
Citv. 




Aluminum Polish 

An emulsion of equal parts of rum 
and olive oil cars he used for cleaning 
aluminum, says Blacksmith and Wheel- 
wright, Potash lye, not too Strong, is 
a 1 m effective in brightening aluminum, 
and benzol can be used for the same 
pu r JH 3 SC. 

A good polish for alum mum consists 
of a paste formed of emery and tal- 
low, the finish luster being obtained 
by the use of rouge powder and oil of 
turpentine. 
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Lighting a Match in the Wind 

The accompanying drawings illus- 
trate two methods os lighting a match 
in the wind. The match bos as shown 




Twa [vtrLiiuJ 3 of KttplBi; ihe name ul a Ufltch bhiraLrifr 
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in Fig. 3 lh used as a shield, the thumb 
being pressed on the head ends ol" the 
matches within the bo*, to prevent 
igniting them. In Fig. 2 an envelope is 
used to shield the flame from the wind. 
— Contributed by James M- Kane. 
Doyieslown, Pa. 



Saving Gold with Oil 

The fact that -oil can he used for the 
purpose of saving filings and other 
small particles of gold and other prec- 
ious metals, in jewdersd shops, is 
probably not generally known. It can 
be easily demonstrated by filling a 
glass hall full of water and pouring 
kerosene on top oi the water to a 

height of about t in. If then sonic 

very fine gold particles are dropped 
into the glass, it will be found, that 
they will lodge at the water line.— Con- 
tributed by Wen dell Rice, Caldwell, 
Idaho, 



How to Adjust a Spark Coil 

A recent careful investigation of a 
large number oi so-called battery com- 
plaints on automobiles, led to the dis- 
covery- that more than 90 per cent of 
then were due to an improper adjust- 
ment oi the spark coil, The first thing 
the average motorist does when his car 
is not acting right, is to change the 
adjustment of the coil, and then when 
m.> spark is produced lie blame* the 
battery, when in reality the cause of 
the original trouble was elsewhere, A 
half turn of the adjusting screw on 
a coil will often increase the current 
required by the coil front one-third of 
an ampere up to one and one-half 
ampere, or nearly live times the actual 
current required. 

A wrongly adjusted coil will cause 
one or more of the following cases of 
trouble : Great reduction in useful life 
of the batteries ; rapid deterioration of 
the contacts on the toil ; unsatisfactory 
operation of the motor; general dis- 
satisfaction on the part of the operator. 

Adjust the coil according to the fol- 
lowing directions, and do not allow 
anyone to change the adjustment for 
any reason whatever : 

First, remove the vibrator coiract 
screw, marked A in the accompanying 
i [lustration . Second, smooth the print 
of the screw A and the platinum »«r- 
faee on the vibrator spring with a very 
fine file or a piece of very fine emery ia- 
per. Third, adjust the vibrator spring my 
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that the hammer or piece of iron oti 
the end of the vibrator spring stands 
normally about As in. from the end of 
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the cqIL TIi is piece of iron is marked 
B in die illustration. Fourth, turn in 
the contact screw until it jiust touches 
the platinum contact on the vibrator 
spring very lightly, then start the en- 
gine and if it misses, tighten, or turn 
in the contact screw corresponding to 
the cylinder that is missing, just a very 
small amount at a time, until the en- 
gine runs without missing explosions, 
li the carburetor is properly adjusted 
and the coil windings and circuits are 
in good shape, there will he an ample 
spark with the smallest possible con- 
sumption of battery energy, A high- 
grade coil will usually save its price 
in one season, through the economy 
effected in batteries. 



Handle Shapes for Whc c 1 b a rr Ows 



If the handles of a wheelbarrow are 
altered to the shape shown by the dot- 
ted lines. A A In the sketch, a grip tor 
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the hands will be provided that greatly 
assists the laborer and causes fewer 
bl inters than the ordinary handle, 

Tue cause of its superiority seems to 
be .lie knolb on the end which is sirn- 
i]ai to that on an ax helve. The tops 
of the handles are left untouched, the 
sites are sheared off lor a hunt. (! in. 
sd aa to give them ati oval instead ol a 
titular cross section. The under side 
is still more changed. About % * Tl - 
rom the end of the handle the wood 
slopes sharply, showing a difference in 
circumference of about I in, between 
the knob and the smallest part, From 
this point it gradually slopes to the 
normal size at about 6 in, from the 
end— Contributed by S, H. Packard, 
Boston, Mass. 



A Sliding Door Lock 

A very simple sliding door or gate 
lock that has been used with satisfac- 
tion is shown in the illustration. This 
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lock has a feature that is not found in 
most locks of this character — that of 
keeping the door tightly against the 
jamb besides locking it. The illustra- 
tion shows the bolt in a locked posi- 
tion ready to receive a padlock, 

To operate the lock, lift the hasp 
from the staple bringing the bent end 
of the bolt in line with the slotted 
hole in the door. This will allow the 
bolt to be drawn through and left in 
an unlocked position, as shown by the 
dotted lEnesv — Contributed by W, H. 
Wake, Paterson, M. J, 



A Cup on a Decorator’s Scraper 

When washing or scraping walls, 
ceilings or other surfaces previous to 
redecorating, the refuse is usually al- 
lowed to fall anywhere, so that consid- 
erable cleaning and scrubbing oi the 
floors become necessary-, If the little 
device shown in the sketch is attached 
to the scraper, it will catch all the 
scrapings and keep the rooms tidy for 




the decorator, The device can be made 
of a piece of tin and attached to the 
scraper with a stove bolt. 
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Renewing Fuse Plugs 



Having a number of fuse plugs on 
band which I desired to renew, I first 
removed the old rivet at t lie bottom of 




the plug and put 
in. a piece of 
fuse wire. A, 
with a split 
rivet, C, soldered 
to it at B. It 
is only necessary 



to bend the fuse wire over and solder 



the other end as shown in D, and 
the plug is as good as new. A n um- 
ber of these fuse wires with rivets 
attached are kept ready, and one of 
them Can be attached in a short time, 
— Contributed by W. C. Heicit, 
Chicago. 



Holder for a Bant Door 

A floor hung on rollers is easily kept 
Open or shut, as the case may require, 
by notching the 
track, as shown 
at A in the 
sketch, to fit the 
circumference of the 
wheel. The door will re- 
main at the point of the 
notch when the wheel 
sinks into the notch, but 
it can also be easilv pushed over the 
depression in opening or closing the 
door. — Contributed by Earl R. Hast- 
ings, Corinth, Vt r 





Stepping a Weld 

A weld can be stopped at any point 
by placing a piece of paper in between 
the pieces just before they are bn mghe 
to a. welding heat. The metal will 




A Piece cf Paper Placed, between the Red-Hut Fuit* will 
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not run together where the paper is 
placed. — Contributed by A. S. Thomas, 
Cordon, Ont, 




Disinfectants for Various Articles 

A deodorizer is not necessarily a dis- 
infectant as well, nor is the reverse 
true. Strong-smelling substances ate 
not usually the best disinfectants. The 
germicides or disinfectants best suited 
for some particular purposes, are given 
herewith. 

Bedsteads — Hot carlmlic acid or cor- 
rosive sublimate. The carbolic acid 
should be 5- per-cent, and the corrosive 
sublimate, a O-OOl-per-cent solution. 

Bedding — Steam them, boil, or use 
a strong formalin solution. 

Brushes aud Brooms — Those of a 
good grade may he steamed or boiled, 
while the cheaper ones should be 
washed in strong alkaline soap and 
soaked in carbolic acid of 5-per-cent 
strength. 

Botffrs — Put them in a closed place 
and treat with formaldehyde gas. 

Dead Bodies — Wrap in sheets wet 
with corrosive sublimate, carbolic acid, 
or tricresol. 

Clothing — Steaming, boding or ex- 
posing to formalin gas is good, 

Carpets — Steam them, or sprinkle 
formalin under them. 

Draperies — These should not be 
allowed to remain in a sick-room. If 
they have been exposed to infection, 
they should be boiled : but if such tieat- 
ment would ruin them, nothing re- 
mains to do but bum them. 

Floors— All floors should be wasted 
well with carbolic acid (5-pcr-Ceat) 
and corrosive sublimate (O.O’OI-per- 
cent) or tricresol. 

Furniture, etc . — Formaldehyde gas 
is good. Glassware should he bofed. 
Leather, skins, and other articles beng 
partly made thereof, should be washed 
in a 5- per-cent carbolic-acid solution. 
Money, paper or coin, may be boiled, 
and as it is often very badly contami- 
nated, this should not be overlooked, 
— Contributed by Loren Ward, Des 
Moines, Iowa, 



<1 Pulverised or floss asbestos, mixed 
with a little plaster of Paris and water, 
makes a good paste for stopping holes 
in stoves. 
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A summer garden patch affords 
pleasure and profit to many people am] 
almost everybody lias either owned, 
or worked, or helped to work such a 
garden,, hut how many people know 
about the "w Enter gAFtlen patch.” It 
is just as easy to grow 
lettuce, radishes, tomatoes, 
cueumbers, melons and 
even flowers during the 
winter as It is in the sum- 
mer if you have a small 
hot house, or greenhouse. 

It is surprising what can 
be done with just a small 
greenhouse. A house, 10 
ft. wide and £0 ft. Long, 
will produce all the vege- 
tables an average family 
will use during a winter 
season, and enough over to 
pay much of the expense 
of growing. In addition 
to the vegetables a great 
many flowers can be 
grown, and the greenhouse 
affords an excellent place 
fur storing tEie house 
plants in the cold winter 
months. It will be a good 
place to put the geraniums, 
the rubber tree, tlie ferns 
and sticb other plants as it 
may be desired to keep. 

The pleasure side of the 
greenhouse is very attrac- 
live to those who enjoy 
watching things g r o w. 

The work is very Interest- 
ing and instructive; it 
brings otic close to nature, and I he 
lessons learned are from Jim-hand 
sou rces. 

Owing to the high cost of Living the 
profit side will probably be of most im- 
portance, and let it therefore not he 
overlooked that a house of the size 
mentioned will surely pay a dividend 
above the stock of vegetables for the 
table, if it is given just ordinary rare 
and attention. The commercial vege- 



table grower, the man who grows for 
the market, figures a clear profit of SO 
cents for every square foot of growing 
space in his greenhouses, and at this 
rate a house 10 by £0 It. would net 
IfP&OO above expenses. S he house be- 



ing small, the expenses will be greater 
Ln proportion to tlie quantity os' vege- 
tables produced, but ou the other hand, 
they can be sold direct to the con- 
sumer at far better prices — probably 
twice as much as the truck gardener 
gets. 

Anyone who is at all handy with 
tools can erect the house and put in 
the heating system. The materials can 
be had from the manufacturers who 
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make a specialty of this line of work, 
at very reasonable prices, or they can 
be made by some local planing milk 



Cypress is the best wood to use, hut if 
this cannot be had, a good grade of 
pint or iir will do. The hearing sys- 
tem should be either hot- water or 
Steam p the former preferred, 

H-n'w ta Cnirimen.ee- Wart; 

Tiie tools needed to complete the 
entire hotss.c are tbc following': Saw, 
hammer, level, square, homemade 
miter box, ]8-in,. pipe wrench, l£-in. 
monkey wrench, pipe cutter and a pipe 
threader that will thread pipe up to 
2 in. in size. If all of these tools are 
not at Land, they can be purchased for 
little money new, and very cheap sec- 
ond hand. It may also be possible to 
borrow one or two for a day or so, 
thus saving some of tills expense. 

The sketch. Fig, 1, showing cross 
section, will give a good idea of how 
the house is to be framed and of its 
general features. By carefully study- 
ing this drawing anyone should be able 



to understand it without difficulty, 
For a house of this size the posts. 
Fig. for the walls should be of JMfl- 
pipc, as tills makes the 
best wall and gives 
the neatest appearance, 
but they can be of 
wood, Fig. if, if pipe 
is not easily had at a 
reasonable cost- If 
wood posts are used, 
they should he square 
and" planed on all sides 
so paint can be ap- 
plied easily and to 
give a nice appearance. 
If round posts are the 
only ones to he had, a 
slab should be taken 
off on one side to give 
a nailing surface for 
the sheathing- of the 
walk The kind of 
posts to be usedk 
should be decided, the 
posts made ready, the 
post boles dug, a brick 
or piece of stone put 
at the bottom of the 
hole and the posts set 
in place. These posts 
should be set 3 ft. deep 
in the soil and placed 5 ft. 3 in, apart, 
center to center. After the first line 
is set for the proper length of the 
house, carefully set the line for the 
width, If pipe posts arc used, he care- 
ful when setting diem to get the tops 
all in line and levek If liie posts are 
wood, they can be sawn off in line 
after they are firmly tamped in place 
in the soil. A good height for the 
walls is 6 ft., but 
they m^y he 
lower or higher 
just as ile sired. 

Of course in 
setting posts, 
they must be 
arranged for 
pitch for the 
water to drain 
off in the gutter, unless, an cave plate 
is used, in which case the wall should 
be level. Give ail the material two 
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coats of paint before erecting the 
house, using white lead and oil or a 
good mixed paint, 

framing the Rcoi 

After all the posts are set, they are 
ready for the roof framework, II tlie 
posts are of pipe* an iron flange or 
casting must be used on the top for 
fastening the eave plate or gutter i:i 
place; if wijptlen, simply nail the plate 
or gutter in position, using three SO* 
penny spikes at each post. 

The gutter or plate may be made as 
shown in Fig, it, or in any other suit- 
able manner. Alter this has been 
done, tlie roof bars, and %ht ridge 
should be put up. The bars should be 
rabbeted on each side as shown in Fig. 
M, and the ridge should have a groove 
in each side for the glass to lit into. 

Nail one tsar on each side of the 
ridge at each end and then set in place 
so that the lower end of each bar rests 
in position on the estve plate or gutter. 
Nail the lower ends fast. Using one 
ti -penny finishing; nail on each side of 
the bar and a 4-penny nun top through 
the tongue of the bar. Wail the inter- 
mediate bar's in plg.ee being careful to 
space them the proper distance apart, 
Mark off the places for the bars on the 
ridge anil at the cave, or cut a small 
block of wood in. longer than the 
width of glass being used am| use this 
as a template for spacing the bars. 

When the bars are in place, fasten 
the hinges to the ventilator sash to be 
used at the top of the roof. Hinge the 
Sash in position on the roof (Fig. 4), 
first nailing the little header pieces be- 
tween the bars as a stop for the glass 
in the rows just below the vcntHators- 

Tlic roof can now be glazed. Use 
good putty, running it along the gkss 
rabbet on the bars with tlie lingers* 
and bedding the glass down tightly 
into il. Start at the lower cud of the 
bar and work toward the ridge giving 
the lights of glass a lap of fy la in. 
Use one single light between the bars 
in the ventilators if possible, but if not, 
give the glass a Tap the same as on the 
roof, Fasten the lights in place with 
%«in. No. Ill galvanized brads or 
brass shoe nails, and then scrape oil 
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the surplus putty from, Underneath tlie 
glass. Do not use putty on top of the 
glass as in glazing sash for a residence. 
A good size of glass to use is 16 by 
18 in. 

Gable Eads aJiil Sides 
One gable end should be glazed and 
the other should adjoin the residence, 
barn or other building in which the 




small healer Is located that is to keep 
the greenhouse warm. For the glazed 
end use wood posts and* if desired* put 
in a dcHrf frame made of 2 by 4- in. 
studs, and a small door. Cut off the 
upper ends of the upright glazing bars 
for the end, to suit the pitch of the roof, 
using the miter box for this work. 
Glaze in the same way as the roof, but 
just bull the lights of glass end to end 
in pi n r v tif giving them a lap as. before. 

For the walls it wilt be cheaper to 
have sheathing from the ground to the 
cave, but, if desired, glass, can be used 
in one wall to get light (Fig. u). If the 
house is placed east and west, use 
glass in the south wall. If pipe posts 
arq used, il will he necessary to first 
fasten a i by 2-iri. piece on the outside 
to gel a nailing surface for the sheath- 
ing. If the wall is to be boarded up 
solid, the post blocking will run full 
height, hut if glass is used, it will be 
only long enough for the height of the 
sheathing. 

For glass in the wall a sill If, neces- 
sary for the side bars to rest on, and. 
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tL should be beveled to shed the water. 
Nail the side bars to this sill nttd to 
the eave, just as for the roof bars and 




glaze in same manner as for the gable 
end. 

Nail the sheathing with 8-pen ny 
common nails. Use any common lum- 
ber for first sheathing, but have it a 
different width than the second, or 
outride sheathing, so the wall will be 
tight. After the first sheathing is on, 
use a layer of good building paper and 
then cover it with drop siding or clap- 
boards, The aides and ends should he 
boarded alike and corners finished off 
by nailing the pieces upright to con- 
ceal the joint. 

Bcnchn or Tables 

These can be built of com non rough, 
pecky cypress or hemlock, using 1 by 
6-in. and 3 by 4- in. material, Benches 
should be 30 in. high from the ground 
to the top- Make the legs. pS § by 4-in. 
material, cut 3 ft. 0 in. long, and nail 
them on the end of the crosspieces, cut 
r i F same material to the tight length 
for the width of bench. The 1 by 0-in. 
pieces are used for the bottoms and 
sides. They should be placed about Vi 
In. apart for the bottom to allow for 
drainage. Benches should be level 
Set the legs oil bricks to prevent set- 
tling, For the house described use 
two benches, each about 3 ft. 8 in. 
wide, 

Hcaliiii-l 

This house, 10 by 00 ft., will rcfjuire 
only a small amount of radiation and 
can be heated by a medium-si ml hot- 
water laundry stove. This heater 
should be set about 3 ft. lower than 



the greenhouse floor, if possible. If 
necessary it can he placed ckI the same 
level but this will not produce a good 
circulation throughout the system. 

From the heater ran a 3-in. Bow pipe 
into the greenhouse just beneath the 
ridge, or along under one of the eaves, 
carrying it to the far end of the house. 
At the Far end take off two branches, 
one on each side, of ltA-in. pipe, lead- 
ing to the return pipes Under the two 
benches. To get an inside tempera- 
ture of Lift deg-, at zero outside, !J lines 
of 3= in. pipe are needed for this house, 
nr 11 lines of 1 l/k-Ln. pipe. After de- 
ducting the 2-in, How pipe there are 8 
lines of 2-in, pipe to put under the 
benches, four on each side, or 10 lines 
of IJ/i-in, pipe, using five on each side. 
The lines of pipe under the benches 
cat! be made up with manifolds or tees 
and nipples. On the near end of the 
greenhouse two lUj-in, branches will 
again connect the colls to a 3-in. pipe 
for the main return. For steam use one 
1^4 -in. flow pipe and six lines of iTi-tu, 
returns, three on each side, with a 1-in, 
pipe for the main return. 

At' .nit Buyl&ig fete. 

Tine best plan will be to get the ma- 
terials from a greenhouse manufac- 
turer as the cost will be less and every- 




thing can be had cut and fitted ready 
to be set in place. He wilt also furnish 
plans and printed instructions telling 
Siow to erect everything, and thus time 
and money will he saved. 




POPULAR MECHANICS 



449 



Scraper for Brass Work 

When scraping brass boxes and 
other brass or bronze parts with the 
ordinary scraper,, it will be observed 
that the toed digs in and makes rough 
work or chatter marks. This is due to 
the nature of brass which demands 
that* to cut smoothly, any tool, whether 
hand, or for use in a machine or drill, 
must have a straight top lace or nega- 
tive rake. A good brass scraper may 
be made from any hat or square hie by 
simply grinding off the teeth, leaving 
the edges square. In use, the back 
edge should rest on the work as well 
as the straight edge, thereby lending 
support to the tool and helping to cut 
smooth. 

Boring and Turning Lang Pieces 

I inclose a drawing illustrating how 
to bore and turn a piece longer than 
the lathe, or, at least, the way I did 
one long job. 

There came into the shop one day 
a roll tli at had a broke n journal, as 
shown in Fig. 1. There was a "hurry 
Up" tag on the piece. When clinched, 
the roll, minus the journal, was as 
long as our lathe ; so no help from the 
tailstock or carriage toukl he looked 
for. So we moved tiie table, or block, 
of the radial drill over to the end of 
the lathe and fastened it snugly, As 
it weighed &0Q lb., it only needed wood 



clamps to keep it from pushing away. 
Then a planer center was mounted on 
parallel blocks, as in Fig. g, and the 
end drilled out for a tap the size of the 
broken journal. After hand tapping 
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the journal bolt, a new piece was 
screwed in very tightly — a piece with 
the free end slightly larger than the 
required fini sited size. Then a com- 
pound rest from another lathe was 
bolted to the block, a center put in the 
new end, the planer center run into 
this, and the journal turned off to size, 
using the hand feed in the compound 
rest. This job might have been done 
in other ways, but the one illustrated 
was, under the circumstances,, fairly 
quick and accurate and saved sending 
the piece to a shop having larger tools. 
“-Contributed by D. A. Hampson, 
Middletown, N. V. 



Cold-Storage Temperatures 

In the following list is given a approximate temperature, in degrees 
number of articles together with the Fahrenheit, at which each is best kept : 
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A Machinery Guard 

The accompanying sketch shows 
how a guard to set around machinery 
may be made. It was designed by a 
correspondent of Power, The posts 




The Framrs Have F«-tn Thnt Fit into HetaS 

T j t !--; Set In the Concrete Vloar 



arc of by 4-in. dressed hard wood. 
The side strips arc % by 3 in. and of 
the same material. For a 6- ft. wheel 
the frame is made & ft r long, 4 ft r 4 in. 
high, and the lower side strip is set 
into the posts with its lower edge S in. 
almve the floor. The top atrip is fas- 
tened to the top of the posts as shown. 

The floor irons are made of 1^4-in. 
pipe, cut to the desired length, and 
after the concrete floor has been drilled, 
the l*4-in, pip e peeves are set and ce- 
mented in place. The irons used on 
the frames are of 1-m, pipe, drawn out 
flat for about one-half their length- 
Hotes are drilled in the flattened part 
for 1/j by S^dn, carriage bolts to se- 
cure them to the frames. After the 
frames arc made, they should be 
painted to match the color of the en- 
gine, and, when dry, they are covered 
with steel-wire fencing, 18 in, wide. 
When any work or the machinery is 
required, the frames can be removed 
without leaving any projections on the 
floor. 



DA very effective fish bait is made by 
inclosing a live minnow in a short sec- 
tion of glass tube, which is filled with 
water and both ends closed with corks. 
Fasten this to the line in place of the 
spoon. 



An Effective Screwdriver 

When a screw cannot be turned with 
an ordinary screwdriver, the following 
method is usually successful. Put the 
cutting edge of a cold chisel in the slot 
of the screw head and slightly turn the 
chisel in the direction to loosen the 
screw. This will cause the chisel to 
“climb” nut of the slot a trifle. Hit the 
head of the chisel a light, sharp blow 
which will cause it to bottom in the 
slot, hut the inertia of the chisel in 
turning to its original position will 
cause the screw to turn a small amount 
in the desired direction. By repeating 
this several times the screw can be 
loosened so it is easily turned with a 
screwdriver. — Contributed by C. A, 
Gilson, E. Lansing, Mich. 



A Spatula Holder 

A druggist desiring to keep his 
spatulas bright and clean made a place 
on a shelf as shown In the illustration. 
It is simply two shelves plated do$e 
together, with the space A between 
them slightly tapering from one end 
to the other. Before fastening the 
shelves in place the surfaces facing 
each other were covered with fine 
emery doth. 

After using a spatula, it is wiped 
clean, then run In and out the space 
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where it fits most closely. This will 
keep it bright and clean, and it may 
then be left in the opening until needed 
again,. 
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To Hold a Negative m a Printing 
Frame 

When printing postal cards and 
working fast, it always bothered me to 
hold the negative in the printing frame 
while removing the card. To over- 
come this trouble I decided to contrive 
some arrangement to hold the negative 
in the frame when the back was re- 
moved, The device I made consists 
of a thin, flat spring, about in. wide 
and as long as the width of the frame 
opening. Two lugs are formed and 
soldered to the ends, as shown In Fig. 
Ij for holding the plate, and a central 
lug is soldered on to provide a means 
of fastening the spring in position. A 
groove, about ^ in r deep, was cut in 
the opposite end of the frame to re- 
ceive one etui of the negative, 

In use, slide the plate into the frame 
and into the lngs on the spring, and 
push the spring upward until the plate 
can be slipped into the slot at the 
opposite end of the frame. The pres- 
sure of the spring, as shown in Fig, 2, 
will hold the plate securely. The 




T1>f S|?rL»|j( w|th lin CE|ji* * r.ii MaruifT Kclilins u 
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frame can be handled quite roughly 
and as fast as desired without any 
danger of the plate falling out. — Con- 
tributed by Thos. L. Parker, Wibaux, 
Montana, 



GA number of bright tin disks tied to 
the limbs of a fruit tree will prove an 
efficient means of driving away Infest- 
ing birds. 



How to Make an Electrolytic 
Interrupter 

Obtain a glass jar or wide-mouth 
bottle about one-quart size. An or- 
dinary round bottle will serve very 
nicely by having the top cut off, thus 
forming a glass 
jar. Make a top 
for the jar from 
a piece of Vk-irs. 
pine similar to 
the one shown in 
the illustration. 

The lower por- 
tion extend s 
down inside the 
jar and serves to 
hold the top in 
place. Cut a slot 
in this top, V 3 in. 
wide and 3 in, 
long. This slot 
should be cut at right angles to a diam- 
eter of the top and extend 1 in. on 
either side of the diameter. It should 
be about V 2 in. from the center of the 
top. Directly opposite the center of 
the slot drill a $£-in hole, ^ in. from 
the center of the top, Drill a ^4-iu. 
hole in the center of the top to give 
ventilation to the jar. 13 oil the com- 
pleted top in paraffin for a few 
minutes. 

Obtain a piece of ^-ia. sheet lead, St 
in. wide and about Va hi, longer than 
the depth of the jar. Mount a small 
binding post on one end of this piece 
of lead and then support it in the slot 
in the wooden top by means of two 
metal pins, The lower end of the 
piece of lead should be at least Vs in. 
from the bottom of the jar. Next get 
a piece of %-in, glass tube and fuse a 
piece of platinum wire into one end. 
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Make sure the inside end of the plati- 
num wire is not covered with the glass, 
and that the outside end protrudes a 
short distance beyond the end of the 
glass lube. Now bend about % in. of 
the end of the glass tube which has 
the platinum in :t over at right angles 
to the remainder of the tube, The tube 
should then be placed in the opening 
on die wooden top provided for it and 
a rubber band placed around it, to pre- 
vent it dropping through the opening. 
The lower end of the tube should be a 
little higher than the lower end of the 
sheet of lead. A small quantity of 
mercury should he placed in the tube 
and a bare copper wire ran down in- 
side. The mercury affords a connec- 
tion between the piece of platinum in 
the end of the tube and the copper 
wire. Connect the outside end of the 
copper wire under a binding post and 



the interrupter is complete with the 
exception of the solution. 

The solution for the Interrupter is 
dilute sulphuric acid made by mixing 
about four parts of water and one part 
of acid. In preparing this mixture, 
be sure to pour the acid into the water, 
nyt the water into the add. Tilt Jar 
should be about two-thirds tilled, At 
least 40 volts will be required for the 
satisfactory operation of the inter- 
rupter. The distance between the 
platinum point and the lead sheet may 
he adjusted by simply turning the glass 
tube. 

No condenser will be required in 
operating an inductor coil with ftn 
interrupter nf this kind. The tnake- 
and- break interrupter, if there is one 
in circuit, should of course be made 
inoperative by screwing up the contact 
point against the spring. 



A Homemade Hand Drill Press 

The little use I had for a drill press 
did not make it advisable to purchase 
one, go I constructed a device for drill- 
ing iron and brass which answered all 
purposes. A broken carpenter's brace 
furnished the chuck, which was fas- 
tened to a $fe-in. shaft having a de- 
tachable crank. The shaft turns in a 




A Vwy IntJipcrBlvc Drill Ptm* F^mr 'WWth Antwtn 
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brass tube which is fitted tightly in a 
hole bored in the upright. The slid- 
ing part or table is forced up against 
the drill with a 3 4-in. machine bolt. 



The bolt turns in a square nut fas- 
tened in the opposite post, The end 
of the screw bears on a plate fastened 
on the under side of the table to pre- 
vent wear. A crank could he attached 
to this holt so that it may be turned 
more easily. 

The sliding or table part is made 
of a post similar to the end posts, but 
with guides attached so as to keep it 
in place, The boles for the chuck Shaft 
and bolt should he bored on a line and 
exactly in the center of the posts. — 
Contributed by L. R. Kelley* Phil- 
adelphia* Pa. 



A Hose Mazzle 

The flnzale shown in the accompany- 
ing sketch was made from an empty 
tobacco can having an oval shape. 1 
cut the can in two near the center and 
punched small holes m the bottom, 
I then cut a piece of lATn. board to fit 
tightly in the end of the can and turned 
the edges of the tin down to hold It 
in place. A hole was bored in the cen- 
ter of the wood and a VAiti. hose coup- 
ling fitted in it. The water will swell 
the wood enough to make an abso- 
lutely' watertight joint, but by using a 
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JIttTc c&re irt fitting 1 it, the joint will 
be watertight without the swelling. 

The holes being punched in straight 
lines, the nozzle throws a rectangular 
section of fine streams, which makes it 
possible to sprinkle close up io walks 
without wetting them. The friction 
is much l«s than in the ordinary hose 
ro 22 le 1 and consequently this nozzle 
delivers more water and also materially 




Tin Ovnl Form of lhc Bok Miikti Jt Pcst-iSlt (<i 

■jjifiJiHu C]Li± Up to Wulkfl 

reduces the strain on the hose.— Con- 
tributed by J. B- Downer, Seattle, 
Washington. 



An Electric Water Heater 

A simple electric water heater in ay 
be made as follows: Procure l wa- 

shed s of copper, each 4 by ft in., and 
place pieces of wood or other insulat- 
ing material at the corners to keep 
them about % hi. apart. Bind them 
with cords, or, if the wood pieces are 
large enough. Use screws so that there 
will be no contact between the plates, 
Attach wires to the plates with solder 
as shown, and make connections to a 
plug. Pour water in an earthenware 




Ad In-es.jiesisfTrE Electric Wa t?r Hunter Mis-dt of Two 

Copper J^Liitti 

jar, place the plates in it and turn the 
plug in a lamp socket, Do not use a 
metal vessel,— Contributed by G. 
Henry Jones, Sylacauga, Ala. 



Frosting Glass 

Procure a piece of flat iron similar to 
an iron hoop, bend it, as shown in the 
sketch, to make a piece 3 in, long and 
in. wide and hie one edge smooth. 
Sprinkle some fine lake sand over the 
glass, dampen the sand and rub the 
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smooth edge of the iron band over the 
glass, It requires only a short time of 
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robbing to product a beautiful frosted 
surface on the glass. — Contributed by 
M, E. Duggan, Kenosha, W is, 



Long Handle for a Dustpan 

The dustpan is a rather unhandy 
utensil to use, especially far stout per- 
sons. One porter overcame this diffi- 
culty bv attaching a long 
handle to the pan as shown 
in the illustration. The han- 
dle wTi.-i taken from a dis- 
carded broom and a 
yoke of heavy wire 
was attached to it, 
the ends being bent to 
enter holes punched in the upturned 
edge of the pan. A stout cord, fas- 
tened to the handle and tied into the 
ring of the dustpan handle, keeps the 
pan from turning backward, and it ia 
thus possible to push it, or carry it 
with the long handle. 





To Fasten Chair Legs 

Chair legs often become loose when 
chairs are handled roughly, so that 
the glue is broken up, A small de- 
vice made from a piece of pointed 
metal, A, which is securely fastened 
to the end of the chair leg by means 
of a screw, will hold the legs more 
firmly than wire or glue. When the 
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leg is driven into the bole, the points 
are pushed into the wood B as the 
metal flattens.. 
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To Tic a Hammock 



A method not geo c rally known to 
quickly and securely liitcli up a ham- 
mock between two trees., in tamp or 
elsewhere, is shown in the 
sketch r E ac h end rope is 
given one or more turns 
around a tree trunk 
and then tucked un- 
der, as shown. The 
pull on the rope will draw 
it tightly against the rough 
bark on the tree. The 
harder the pull, the tighter 
the rope binds against the tree trunk. 
In this manner a hammock can be |>Ht 
up in a few mounenls and it is as read- 
ily taken down. — Contributed by 
Bert Morehouse, Des Moines* Iowa, 




til the required number of envelopes 
have been joined together. Assign a 
heading to each of the envelopes, and 
the file is ready for use. When com- 
pleted it should appear as shown in D. 
— -Contributed! by Alfred Rice, Syra- 
cuse, N. Y. 



Window- Shade Guides 

The annoyance of a shade that will 
not run true on the roller and hops in 
the wind coming through an open win- 
dow can he overcome by using guide 
wires as follows: 

The stick in the hem on the lower 
edge of the shade is supplied with a 
sereweye, A, at each end. A wire is 
run through the sereweye and fastened 
in a vertical position on the casing 



An Inexpensive File 

Envelopes make a very inexpensive 
as well as a neat file for papers and 
letters if they arc arranged and fas- 
tened together so that they can be kept 
in cine packet- In making such a file 
procure as mati v envelopes as there 
will be headings in the tile, also a num- 
ber of strips of gummed tape, about 
H/s in, long. There must be twice as 
many of these strips as there arc 
envelopes. 

Bind the backs of two envelopes, A 
and B, together leaving a space of ^ 
in. between the envelopes. Bind a 
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third envelope, C, to B, and so on. 
The Strips of tape from A to U and 
from B to C are on opposite sides of 
the envelope B. Continue binding un- 
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with screweyes as shown by B, B. A 
second wire is similarly attached on 
the other hide of the shade, taking care 
to have both wires parallel and true 
with the ends of the roller.— Contrib- 
uted by George Luc, San Francisco, 
California, 



Watering Plants at the Soota 

An effective wav to water rose 
bushes, shrubs or plants is to place an 
old enwhorn in the earth so that the 
small end will be near the roots of the 
plant and the large end level with the 
surface of the ground, and fill the horn 
with water. The small end of the horn 
should be cut off at such a point that 
the hole will be about the size of a lead 
pencil,— Contributed by Chas. L. Rich- 
ards, Philadelphia, Pa- 
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How to Make a Dry Cell 



The containing vessel for the cell 
should he made frotn sheet zinc. J t 
should be cylindrical in form, approxi- 
mately 2V£ in. in diameter and (> in. 
long, This vessel is to form the nega- 
tive terminal of the cell and a suitable 
connecting d evict,, similar to the one 
shown in the sketch , should be pro- 
vided ami securely fastened to the 
upper edge of the vessel. The vessel 
should be lined with some heavy blot- 
ting paper, both sides and bottom. 

Educe into a glass jar a small quan- 
tity of chloridc-of-zinc crystals, and 
pour over them Pt- of distilled water. 
Allow the crystals to dissolve at least 
one-half hour. Tf the crystals all dis- 
solve, add more until some remain in 
the bottom of the jar, or until the Liquid 
is saturated, Pour off the solution and 
dilute it by adding an equal part of 
distilled water. Add to this solution 
sal ammoniac, in the proportion of 1 lb. 
of sal ammoniac to every 2 qt. of 
liquid. Fill the dry-cell vessel with 
this solution and allow it to remain un- 
til the blotting paper is completely 
saturated. 

Obtain a good size electric-light car- 
bon, about % in. iti diameter, mid file 
one end down as shown. Drill a hole 
through the carbon and mount a ter- 
minal. 

Make a mixture of equal parts of 
finely powdered carbon and manganese 
dioxide of sufficient amount to almost 
fill the vessel. Add to this mixture 
some of the solution and thoro uglily 
mix them. Continue adding solution 
until a thick paste is formed. 

Pour the solution out of the vessel 
and allow the latter to drain for a few 
minutes in An inverted position. Place 
the carbon rod in the renter of the ves- 
sel and pack the paste down around 
it, being careful not to move the car- 
bon rod from its central position. The 
vessel should be filled with the paste 
to within about % in. of the top. The 
lower end of the carbon rod should not 
be nearer the bottom of the vessel than 
3/« In, Over the top of the paste place 



a mixture of equal parts Sand and fine 
sawdust and then, over this, a layer 
of pilch* which acts as a sea! for the 
cell, A layer of blotting paper should 




be placed between the sand -sawdust 
mixture and the carbon -manganese 
mixture. The side lining of the vessel 
should be tisrncd in before the sand- 
sawdust mixture is placed in the top of 
the cell. The outside of the cell 
should be covered with some heavy 
pasteboard, which wilt serve to insu- 
late the negative terminal from the 
surface upon which the cell rests. 



A Hose-Nozzle Handle 

A handle for a garden-hose nozzle 
is easily made of a piece of wire and 
the wooden part of a package carrier. 
The wire is bent to receive the hose 
at A., and, after cite handle is. slipped 
on, the other end is formed to fit 
tightly over the brass nozzle at B. 




The hose nozzle can be easily carried 
with the handle, which will keep the 
hand dry.™ Contributed hy F. G. May- 
bach, Cleveland* O- 
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Anchor Posts lor a Lawn Swing 

A very substantial and convenient 
base for a lawn swing can foe made by 
using four anchor posts of cement, as 




An A'lH cr PmI of C«n--(!Ti aril a MilJ JJo> for Shap* r.ir 

Faili Futtu ill. LL Tim* 

shown in Fig. 1. The posts are made 
with a recess, A, to receive the kgs of 

the swing, and of any suitable sizc- 
They may be placed with the upper 
face on a level with the lawn, or higher 
if desired, 

A rough mold box, Fig. 3, lined with 
paper, will do for making the posts. 
The box docs not require any top or 
bottom; it is simply placed on a board 
and. lilted away when the blocks are 
thoroughly dried. If the blocks arc 
leveled when placed in the earth., the 
swing may be taken down and erected 
again without the usual leveling and 
bracing. — Contributed by James M. 
Kane, Doylcstown, Pa, 



Automatic Filter 




This funnel-filling fil- 
ter automatically pre- 
vents the solution from 
running over if the fil- 
tering is slow" or the fil- 
ter substance becomes 
dogged. The upper in- 
verted bottle holds the 
solution, to be filtered, 
the cork being fitted 
with a glass tube its. 
shown, and when in use 
the cork is forced into 
the neck of the Irottle So 
that no air can enter be- 
tween it nod the glass. 
The support for hold- 
ing the bottles bas 
two brackets, one to fit the neck of 
the upper bottle and the other used 



as a shell for the receiving bottle. 
In operation, the solution runs from 
the upper bottle into the funnel, hold- 
ing the filter paper, but it cannot fill 
the funnel completely, because the end 
nf the glass tube is lower than the 
edge of the funnel, and as soon as the 
liquid in the funnel covers the end of 
the tube, all inflow of air into the 
upper bottle ls stopped, and, thereby, 
further flow of the solution into the 
funnel prevented, until enough has fil- 
tered through to uncover the end of 
the tube and thus permit air to again 
enter the upper bottle. — -Contributed 
by Cx. Simons, Chicago. 



Grinding Scissors 

"Whether a pair of scissors be ground 
or filed, the marks or scratches left 
from the contact with the abrasive 
should all extend across the bevel in 




Tht Dlrtttkiri Li the tjiirjslic. l' Tool alio^ld bt SMjjiiily 

the direction of the line CD, Fig. 1, and 
never in the direction of the line GF. 
If the cutting edge be examined under 
a magni lying glass, the tool marks or 
scratches left by the sharpening proc- 
ess will he very plainly seen* and where 
these scratches intersect with the face 
Hi, Fig, S, of the blade, they wilt ap- 
pear as teeth along the cutting edge IK, 
As a pair of scissors close, the 
natural tendency is to thrust the ma- 
terial to be cut out of the angle ABC, 
Fig. l r but if these small teeth formed 
on tlic cutting edge point in the direc- 
tion of the line ED, this slipping action 
is prevented nr retarded because the 
fibrous materia] adheres to the fine 
teeth on the cutting edge of the blades. 
Wet paper, silks, mohair cloths, etc., 
can be sheared with perfect ease and 
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dispatch, when scissors arc sharpened 
in this manner. The same principle 
holds good for metal snips. 

The angle HIJ, Fig, 2, varies accord- 
ing to the material to be cut, and the 
type of shear. A greater angle i$ re- 
quired on met a! shears than on shears 
for domestic uses.- — Contributed by A, 
Clifton, Chicago, 

To Repair a Leak in a Canoe 

After striking some rocks with our 
ranoe, it sprung three very bad leaks. 
T^ese were effectively patched with 
pieces of cheesecloth, well soaked in 
liquid shellac* which were pasted on 
the outside of the leak. After allow- 
ing this to set for a few hours, it will 
be almost Impossible to remove the 
patch,. This is an inexpensive and al- 
most invariably a sure remedy for 
leaks, When the cloth is dry, paint it 
over with the same color as the boat, 
and the repair can scarcely be seen. — 
Contributed by William B. Smith, 
New York City, 



Holder for Loose Window Glaat 



When the putty 
the glazing points 




is inserted under 
and iiooked over 



:tiomes loose and 
ork out oh win- 
dow glass, tem- 
porary repairs 
may be made by 
using a small 
piece of tin or 
sheet iron bent 
as shown in the 
sketch. The clip 
the edge of the glass 
the back of Lite sash 



parts. This will hold the glass firmly 
in place and also prevent rattling. 



A Homemade Bench Vise 

A form of a bench vise that can be 
easily made and attached to a work- 
bench is shown its the illustration. 
Thin vise requires On Screw, and tEi e 
parts can be made from scrap ma- 
terial. 

The substitute A for the screw is a 



rectangular piece of wood and is fas- 
tened with a tenon in a mortise cut in 
the vise jaw B. The clamping ar- 




Tin V Ikt h, It La A it Lit: li til to (.he &rnch *nd 

(St Substitute Screw jWfAllytiiLtDL 

rangement consists of a strap., C, at- 
tached to the piece A, then run over a 
pulley, D, and fastened to a foot pedal, 
E- The foot pedal is fulcrymed on a 
crosspiece of the bench and has a 
ratchet so as to hold it when the vise 
is set. The lower end of the vise is 
fitted with the usual form of device for 
parallel adjustment. A coil spring is 
located in the center for use in quickly 
opening the vise when the foot pedal 
is released. — Contributed by A. C, 
Westby, Porter, Minn. 

A Cover Strainer 

Quite frequently tbe cook or house- 
wife wishes to pour the hot water or 
liquid from boiling vegetables or other 
foods without removing the Solids 
from the kettle. This is easily accom- 
plished, if small holes arc drilled in the 
cover as shown in the sketch. The 
saucepan or kettle can be tilled and 
the liquid drains through the holes. 
Further, the steam from cooking food 




A Siiffici-rr-.t dumber oJ H>ile» npt DHLIeiL 3n t!he Ed** 
cf tbe- Cover to Xdikc b Strainer 

can readily escape through the holes, 
thus preventing the cover from vi- 
brating, or the liquids from boiling 
over. 
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Picttir e-Pr atne and Triangle Clamp 



A picture frame or triangle is quite 
difficult to hold together when fitting 
the corners. It is still more difficult 
to bold them together while the glue 
dries. The clamp illustrated will be 
found quite satisfactory in solving this 
problem, and at the $atnc time is very 
simple to construct and easy to manip- 
ulate, The materia! list for making ihe 
damps and corner blocks is as follows: 

KctL.r'- (nunc (lnrnpr 

4 fteocea. <S by 04 bt 15 in. 

J Miuclh. iH by i'i hr 5 in. 

Trianck 1 clamp: 

3 |. :r:Ci':^a, lit hy 1'4 tif LA n 
1 ii.r: ih, I&4 bs' i?4 by 4 in. 

Cotrtel blncls. 

4 pitots, 'i by 3M by io. 

5 jut c OB, % :i|i 1 l*y 2 In 

Tbtj D-lOCcfl jii-i :[1 tir^hed ifu cl M k. fH-S. 

- piece JS'io. maple Iot dowels- 

Harl mrc 

10 h:Vt:;. It Si? ^ In. 

-I hnlci, It by .i i a, 

2 Il k, til I. In. 

The picture-frame damp consists of 
the four arms A, 15 r C and D, Fig. 1, 
A bi-in. hole is. bored in one end pF 
each piece, % in. front the end, A 
series of %-in. holes, 1 in, apart, are 
bored along the center in each piece. 
The two short pieces, E and f\ have 
two ^4 -in. holes bored in their cen- 
ters, V; in. from each end. These 
pieces are boiled to the four arms with 
VHn, holts as shown in the sketch. A 
Va-im hole is bored in the middle of 



it with the end projecting lVi in, cm 
the under side and level with the sur- 
face on the upper side. Each of the 
corner blocks is lilted with two pieces 
like X, Fig. 3. Each of these pieces 
lias one end rounder a semicircle, and 
in its center a Vj-in. hole is bored. The 
other end has a %-in, hole bored Vi hi, 
from the ctuJ. 

After making the small pieced take 
the lour corner blocks G, IT, I and J 
and draw a tine on the upper side in the 
center, with the grain of the wood, and 
mark the angles as follows, so that 
one-half the angle will be on each side 
of the centerline: On one end of the 
pieces G and IT mark a EKMeg, angle, 
on the other end a 45-deg, angle, on 
the piece 1 mark a 90-deg. and ilO-dcg, 
angle and on J mark a BO-deg, and 80- 
deg, angle. Mark the number of de- 
grees of each between the sides of the 
angle. Place two of the pieces marked 
X, Fig, S, on each of the corner blocks, 
one piece on each side between the 
different angle lines, so their round 
ends will be toward the center and 
toward cadi other with a space of Vt 
in. between them. Clamp the pieces to 
the corner blocks and bore the Vi-i“. 
holes through them to secure perfect 
8.1 moment. Put the bolts in and turn 




Tii»? Corner B!rr*e s:" noth Picture Pram* and. Triangle Cl. am pa tie la ConeLrucled Tint They HaUl iht 
Molding together While Flttiar the Corner* and elan Hum Them 9*eu«4ly While ■hr ci-.n- L? HaTtonrnE 



each piece E and F for one of the 6-in, 
bolts K, 

The four corner blocks G, H, I and 
J, Fig. 1, have a %-in, hole bored in the 
center of each and a dowel glued into 



the pieces first to one angle and then 
the other, and while in the respective 
positions, bore the %-in, holes % in. 
deep in the corner blocks. Glue a 
dowel in each %-sn, hole of the small 
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pieces, allowing it to project Vi in+ 
on the under side so it will Jit in the 
%nn. hole in the comer block. He 
sure to countersink the holes lor the 
heads of the bolts. All bolts should be 
fitted with wing nuts. All that is 
necessary to change front one angle to 
another is to loosen the nut* and swing 
the sin all pieces around so the dowel 
pins will drop into the other holes, 
then tighten the nuts. 

The triangle clamp is made in the 
same manner a*, the picture-frame 
clamp, except that the arms L and M, 
Figs. S and 3, arc half-lapped into the 
crosspiece F. The bolt O is %. in, 
and the bead is cut off. Drill a 
hole in the bolt, Vi In. from the end, 
and bore a %-ill. hole in the end of the 
arm N. Insert the headless bolt O 
in this hole and drive a nail through 
the side of the arm N r so it will pass 
through the hole drilled in the bolt. 
Tliis keys the bolt in the end of the 
arm K. 

To clamp a picture frame, set the 
corner blocks G, H, I and J tn the M- 
deg. angles and adjust them on the 
arms A, H n C and D to accommodate 
, the size frame to be made, as shown in 
Fig. 1. Tighten the thuinbrnit on the 
bolt K, and this will draw all four 
corners together with the same pres- 
sure. The comers can then be ex- 
amined to see if they lit properly. If 
they do not, saw in the joints with a 
hacksaw until they do fit. 

The triangles are clamped in the 
same way. The corner blocks are sec 
to take the proper angles. The ends 
of the bolts should be slightly burred 
over so that the thumb nuts cannot be 
turned off.-— Contributed by Chas. A. 
Fettit, Baltimore, Md. 



Exterior Sliding Fly Screen 

The method shown for fitting fly 
screens on the outside of the upper and 
lower sash permits the screen to be 
raised and held at different heights, 
Screweyes are turned into the outer 
Strips, as shown in Fig. l. The sides 
of the screen frame arc grooved. Fig. 



2, to allow it to slide tap and down on 
the screweyes. 

The screen can be raised and two of 
the screweyes turned from the normal 
vertical position, A, Fig. 3, to a hori- 




The H cl th,t Scrtwej/ti, Jn ilu: < W:r.iL::u>-FrHinr 
■Step SLI drill m Gtikivc Cut I™ t fa* Sc r wtv Fniirir 



zontal position. B, to hold the frame at 
that point. By the use of a greater 
number of screweyes more places can 
be provided to support the screen 
at different heights.— Contributed by 
James M. Kane, Doyle stown, Fa, 



Bushing a Stovepipe in a 
Chimney Hole 

When a stovepipe is too small for 
the hole in the chimney, a bushing 
can be made of tbe kind of metal to- 
bacco boxes that are curved to fit in 
a pocket. Remove the tops and bot- 
toms of the boxes and shove them in 
around the pipe. If such tobacco 
boxes are not at hand, tin cans of any 
kind can be used by melting off tbe 
tops and bottoms and bending the re- 
maining cylindrical shells into proper 
shape. — Contributed by Elmer ^lc- 
Conaughy, Dayton, Q, 



A Screweye Driver 
An ordinary wire nail, 3 in. long, 
bent as shown and with its head filed 
square, makes a good tool lor turn- 
ing In screweyes. The 
square head is readily 
held in the chuck on 
most braces. The screw- 
eye can be turned in 
with greater speed than 
by the ordinary method. 

— Contributed by Robert 
T. Johnston, Buffalo^ New York, 



Jl JO] 
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Supporter lor a Double Clothesline 

A double clothesline of any length 
should have a supporter in the center 
to keep the line front sagging wtsen 

the clothes are 
hung on the lower 
one. The sup- 
porter shown in 
the sketch saves 
the wear from the 
strain on the lines. 
It also keeps the 
clothes in a higher 
current of air so 
that they dry 
quicker. 

The supporter is made of two nickel- 
plated rings measuring 8 in, J in di- 
ameter, They arc bound together as 
shown. The rings being nickelplatcd, 
the supporter will riot rust the clothes. 
The clothes should he arranged on 
the lower line so that the supporter 
will rest in the center. — Contributed 
by Katharine D, Morse, Syracuse, New 
York. 




Pincushion for the Arm 

Those that have trouble in keeping 
the pincushion within reach while sew- 
ing, can remedy the trouble by making 
one to fit the wrist or arm.. An ordi- 
nary pincushion is attached to a piece 
of cardboard and an elastic Sewed to 
the cardboard edges so that it will fit 
on the arm. The pincushion is not in 
the way and is readily worn so that the 
pins are easier in reach than if pinned 
to the dress. — Contributed by Frank 
Sterrett, Portland, O. 



Electric Teat for Fixtures 

A very useful device for testing out 
fixtures before they are connected up 



A 

Ou L!a« of 1 1 ic Vm« CMiaecdac Wires, le Broken and 
the UmhJ *i* pn tfiJitufe 

can be easily made as follows: Two 
wires are run from a plug, A, one to 
a socket, E, and the other to terminate 



B 






at C, The line from the other side of 
the socket B terminates at D. 

In testing a fixture,, the plug A is 
turned into a socket of some source 
of current, and a lamp is turned into 
the socket B, The terminal C is held 
to the metal covering of the fixture, 
while the end D is held to one of the 
wires. If there is a leak of current, 
the lamp at B and those of the fixture 
will light Up. — Contributed by Fred 
Schumacher, Brooklyn, N. Y. 



Opening for Steam in a Utensil Cover 

When cooking certain foods the or- 
dinary cover on a vessel eon fines too 
much steam, while if no cover at all is 
used, too much will escape, hence a 
cover which is provided with a vent is 
very desirable. The cover attachment 
shown in thy illustration is evidently 
well adapted for service on such oc- 
casions and can he easily made as 
follows : 




T!ie a malt ‘fjLfl njrular Surface Vi&vIdeJ wtfh Hole® lor 

E4l«*SLr® PurX^UR Slim in In ClsTTBi-eJ, wills y Clip 

Lay out a small triangle on some 
level part of the cover and punch sev- 
eral holes inside of the lines. Cut a 
cap. A, from a piece of tin to cover the 
holes. A small projection on the edge 
of the cap serves to swing it one way 
or the other, as needed, and it is fas- 
tened loosely to the cover with a soft- 
copper rivet, so that it may be easily 
ope rtctl. 



Drying Seeds 

A good way to dry tomato, canta- 
loupe, and other seeds is to put them 
on blotters. They will quickly dry in 
this manner and will not become 
moldy, as the blotter soaks up the 
moisture, —Contributed by Theodore 
Becker, Kansas City, Mo+ 
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A Dissolving Coin Trick 

This is a very simple and, effective 
trick, The articles required to per- 
form she trick are, a glass of water, 
a silver dollar, a handkerchief and a 
watch crystal, or round piece of glass, 
the size of a silver dollar. Conceal 
the crystal in the palm of the hand 
and show the audience the dollar. 
Hold the handkerchief in one hand and 
place the Hard holding' the silver dol- 
lar and crystal under it so that the 
crystal can be grasped by the hand 
holding the handkerchief. Remove the 
dollar by holding it in the palm of the 
hand and slip It, unobserved, into a 
pocket. 

Ask some one in the audience to hold 
the handkerchief witEa the inclosed 
crystal and ask him to let it drop into 
the glass of water as the handkerchief 
covers both. The falling glass can be 
heard, but upon removing the hand- 
kerchief nothing can be seen of the 
dollar or watch crystal. The circular 
glass disk cannot be seen in the water- 
—Contributed by Albert Etery, Spo- 
kane, Wash, 



A Fruit-Jar Opener 

The accompanying sketch shows a 
handy device for turning up and un- 
screwing the covers on glass fruit jars. 
The loop is slipped over the cover and 
the handle turned in the direction of 
the arrow. To unscrew the cover, the 
tool is turned over and the handle 
turned in the opposite direction, 

The loop should be just large 
enough to slip over the cover easily. 




It is made of leather and fastened to the 
wood handle with screws. — Contrib- 
uted by J. B. Downer* Seattle, Wash. 



Anti-Tangle Safety Pin 



A small disk of rubber or leather* 
placet! on a safety pin as shown in Fig. 
J, will prevent the fabric which is fas- 




rig..i i « 2 

Tbt Small DI-jV art tire Pin J?jcve=iia II. c trnml, foam 
EtiftiiiKiinig Tn>B.l«l in Call 



tenctl by the pin from becoming tangled 
in the spring loop. The manner of 
using the pin is shown in Fig. 3. 



How to Nickel or SOverpkte Iron 
by Friction 

The following methods of plating 
iron with nickel and silver appeared 
in a recent issue of a German paper. 
In nickel plating Iron, a thin coating of 
copper is first produced on it by rub- 
bing on a solution of 3b parts sulphate 
of copper, 3 parts sulphuric acid and 
100 parts of water. After the copper 
plate has been formed rub over It, with 
a rag, a solution of ft parts tin, G parts 
nickel and 1 part iron in 100 parts of 
hydrochloric acid and 3 parts of sul- 
phuric acid. If finally the object is 
rubbed with a rag that has been dipped 
in finely pulverized zinc, a nickel de- 
posit will" lie formed on the copper. 
The thickness of the deposit of nickel 
can be increased by repeating the two 
last operation h. 

According to a recent patent, a silver 
coating can be produced by dissolving 
freshly precipitated chloride of Stiver 
in a solution of hyposulphite of soda, 
l.l parts to 10 parts- of water, and add- 
ing to this solution ISO parts spirits 
of sal ammoniac and then stirring in 
StNf parts of finely washed chalk. This 
mixture is applied and rubbed until it 
dries on the object being silvered* and 
the result is a brilliant deposit of pure 
silver. 



CA good filling for cracks in old furni- 
ture is made of shellac, either melted 
by heat or dissolved in alcohol to make 
.r thick paste. 
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INTERESTING PATENTS, 

PRACTICAL OR UNIQUE 

PLATES WITH ClITLERV GROOVES {Brit- 
ish patcnO — A plate having itw-tCs to ntpHTe 
ItoiMri, forks *m! 3 f, (Uriah mil n Jit- border or rim and 
1 i'i retain 1 lie na there until require d Try the uki is 
shown in Fig. li "The Idw Ifl [^riJcufariy ifctigrW 
fgr rhe self serving type o: restaurant. 

RESILIENT DRIVE FOR MOTORCYCLES— 
In Fix. 12 Li shown an in tenniing TtAllLcnt Dr elas- 
tic driving ui i an Lament for rr.utorcycles, made fO*- 
nlirle by loosely mounding the sprocknt wheel tin the 
drive- wheel 1 iub . Plunder rod* are pivoted to the 
sprocket wheel, apd operate in caaingfe plvfliilljf CMl- 
ii r:: i li ] wick tilt rim nT the wheel, Springs arc jira- 
vidi.il to exert tension Upon the plunger rod Eh 

SEED CORN STRINGER — A simple iEiin{H fw 
-cdTei is illust rtttJ by PI*- A The operation 
ii i the lop bar causes the crasshcadi at the imii-t 
■orwla- uE Lhfl Iowct Fits to fl»V* slnudcincautly 
across each other and hack, the* causing the corii- 
aUppurtlug strartd* to CCOW *h<t r-ecto&L over the 
ears oE earn. 

MUDGUARD FOR EHOEJ {British patent) — A 
nar mudguard lc?r Bitova fa sltoVn sit Fig. L. It 
consists of a properly shaped piece c-E leather or 
rublstfia^tt fabric permanently attached to the shot 
between the heel and the upper, It may bt liirrtfil 
uji s»j aa in lie Hat against the upper when nut 
in use, and is provided with a clip iur re talk ini a >1 
its Lhis turned. up petition. 

SWIMMING SADDLE- Figyr* 5 illustrates a 
swimming apparatus haring a form thal va gnely 
xeriiaitijy i.ii'ii- Lit i M-estican sndiile. It it, in fact, a. 
water saddle La which an inexperienced iwimmcr 
may -ride tfieurlMfB in. t+fety. A weight**) k*tl 
keeps the device upright, with the front and rear 
buoys floating an the surface, and the remainder oE 
the ap[Mnitirr under water. The user maiLdSca the 
saddle, with the body bent Forward And the thin 
roaiing on the unsuiimerged portion in front. 

Kt:vj;ss[JiL>: liLnvy — An nLr* (bat would 

seem to be parti ceil arly ad apt able for baseball ■Iotob 
L i illustrated by Fig. IL Ii. is a reversibLe glove ; 
thfri ly, a -which asm I:* vn <i c 1 1 ejis ekher ih* 

right or ih* left hand. This is made possible by 
the pfovlriwi uE IwO thumbs. CBCl) rtf wlifeh bsa in 
outside pocket into which it can be Lttrkril when 
rn:-i In u:jt. The stove Is shows In the drawing 
as used for the Left hand. 

SEPARATE STALL FOR BIG TOE {British 
patent) — Tilt 1 chafing of the big toe agaurit Rb near- 
est neighbor ntnor.it ill:: little roes, alien the cause 
i;-f buiklopt Or CUrci:,, lias CAuhril mi J ■:=■>: 1 1 I ■ LnverSLOr 
to design fix for .Is, slipper* and sandals with a sep- 
arate- stall fn r the ofl*-iL*ldna "big brother." In ihe 
case of the landal, the hip ioe slips Into a separate 

Strap, hut 111 til £ Ostfard] :irn) - 1 1 1 : 1 n ' - a :,L pMri.tt 

lof t-lsalli cr compartment is jiroTidcd, 

CAN WITH SELF-CLOSING COVER— Lack ef 
care in replacing the cutcc of the garbage 6*n. with 
tlse re*uL|. ihnt aueh a e.in beeomen a fine open air 
restauTapc For swarms ef flies, makes Ihe selE clos- 
uig li- 1 shown in Ftcr. tom* similar coptrivjpee, 

partieuLarly advlonnle lor tueb n^eptncleo. A pull 
uu the handle oF [hit self cLnsi ng cover causer it io 
move ntralght ispwariL liiulI free nE ihe ean-hody and 
tltori suing away rTorn the can to readier ihr latltr 
accessihle. When the .urifi eo the lundle it r«- 
1 cared, tliv Cover automatically swings baefc Jrid de- 
scends onto the eais, closing it rightly. 

POTATO DIGGER {Tlrirish ■pAiEnt)—-The rotair 
pottiio dogger shuwci to Fig, El ls iKruvulvxi wJ[h a 
rotary l , .njsh which sweeps the earth, displaced "iy 
the *oif-brealdng |d*in fn:ini. wlthiii rt'nvb sif the 
jotaiinn Corks, u-inich life out Ihe potatoes. 

NUT-GRIPPING VEHICLE WRENCH— -A 

■wrench which savea CuriBidcTable Limt' and trouble 
in greasing Ir.iggies is shu>-'n in Fig 1 . Ifl A spring 
jirlf takes giif^tantfaj held oE the axle ttd* whom 
the wrench head is engaged with it, keeping the 

wmidi FiliiSi ghpfulhg Otf the : I ki L . 
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ADJUST ABLE CLEAN 5 KG BEUSII FOE 
BOTTLES (French patent) — F syuTe II ilb.isl rai t'i £ 
new French hoirSe<lcaii inn brash with wliieli ll it 
poukbic CO jrucb th-e int-urior of batiks or iiEirm-st 
4n/ dupe. Tiie Lower brualr in pivM.il ly otiacbed 
to llie aiem handle of the upper,, the stem bthifi 
a hollow lithe inclosing a icick, Midway dF Ibe 
tube ii b. tui fiiLL or hole aa that (he cat* may rvne!i 
Eh« kttw with thumb and forefinger ir order to 
alter the LncJinaLiott ok the i,Lj uscalile brush. 

A BUNTING BASEBALL BAT — A bfiKb*U haf 
wlitcli huo a E-Cat a re that makes it particularly adapt- 
able for bunting, without, it in claimed, making h 
iq any way interior to Ine ordinary bat, ii shawm 
in Fig, 1'jL The iwn nlnta ejctrtidLii.fi liibfiiliwLie 
irtjtti (hr KtriViiiH end (ot about a III jrti of _ihe 
tclal length at cEe bat enmain nom esilicnt strips. 
Mien, for in.slan.ee, as cardboard. When the bat ts 
helcf so itiat (ht- ball is a(T«ck with Ihc t*rdl.i&llrii 
strips lying edgewise to ii, the (arec oE Ihc re- 
hr: .n'mL of the fiflll is claimed to lie siilielimlinlly 
(he same ai that obtained with the ordinary hat, 
but when ilie lia.ll la &lrack wiib the plane <d Hit 
eanlljoanJ strips urestnleiJ to Ihe hall the resultant 
rebound is considerably deadened. 

■COMBINED SOAP DISH AND FLESH 
BRUSH f British patent) — Fignte I? shrtws n ennt- 
bined Besh brush and soap diih made oE india- 
rubber. Tlie studded rim of (he bo-u'l forms rite 
brush. In the center of Lite howl, under lire soap, 
ii a well Lm$ width the wsIct drains WliCII Cht 
il-crlct? is used ai a soap dish, and which may con- 
tain n washing enintUTe whep it v, n.cij tic :i bi-nsli. 
The base oE the bowl is Eormcd wilh a vacuum cup 
Ed bold the device upright. 

INGENIOUS TRACK LEVEL— A simple little 
level, which saves [he secrirm foreman front Leaning 
c-T-er the tail ic tight cht- Itv-rl *f the track, and 
which may be carried in ihe poelcec r L« illustrated 
by FLfi 1 , J-j, Ii Is 1 n L , ,b , ! that with Ibis Level the 
section foreman can. sight fratn ivlt in 13b (t. of 
Trick by simply attach ir.y it to trie track and stand- 
ing aver it. In teaming into ihc filasi, be will eue 
lihCS, ruunir.y crosswise oE the glars, which rmir-t be 
directly over earin fiber and on a lmr with * IuloII 
lary-tl placed between ihe two pflints he wants to 
have level. It saver. the iahor el ^moping over an 
f ken ind EtiLft'lipy uis tllibp, cold Ground. 

SIDE ITEEftlNG GEAe? FflH AVTOmD- 
EILTSJ — Figure IB is oE interest because of ibe sim- 
ilnriiy nf the iceetliLfi meehnniMii id Thai nr a boat, 
The slccriny wheel, attached la Che outside of Che 
driver's [.rat la fimuLnyly ntiuiji:,] in ac, |>eatanee, 
The wficcl is luTned by means oE the spoke handle;, 
extending from iI,t- rim of file whffk 

MAGNIFYING ATTACHMENT f£r SPECTA- 
CLES (British patent) — The combining of n may- 
uiiyijig glars mitts ordinary spectacle*, eil smell mail. 
n*T that Ihe Eorruer .may be Teadily moved into and. 
out ni the line of viidc-n. Li. Aliowu in Fig. 111. The 
masniryiny glass is mminted in a frame similar to 
that of the im-mrlrt, ami llilg ftame i- binged so a 
block secured to the jiinn bracket of the B|>rota 4 !ea 
by o screw. This It, leek, which is k lio« n in the 
filBaCli^r rlrlwiny, is proviifcil w-i(li a hols (tint JUL-tm-a 
over -.he arm oE Oie sjiectacLcs. 

LOCK FAUCET — A means oE pnrvenciray w-sfle 
of water itirrvuglk tauiieta L<ieai«<i ,,l more nr Jess 
putblic or accessible places is shown in Fi*. 17, A 
si»ii ny-pressed boll normalhy locks Ibc Lancet piny 
in closed jtodttfn, but Ibe speMlko of the key 
wilhdraws the bull front ilu li-ult and pftfrliCO th-C 
routian oE the jiluy to open the LiuclL. 

FLOATING COUCH f British patenO— This 

drawing iFSff. 16) Jhit*& B- fl ratting flouch designed 
particularly lor invalids undc-yoiny a water Gvw*, 
Burl oImv at a eomiortable lloatiny device for bath- 
«ts. It is mad-r in Ibrev MctiCnvs, hiiififd lc!lyeL|Ler , . 
Tlit itsLddLe -W seal fOEGon is provided with verti- 
cal side frames inclosing air cushions, ami Mli: head 
fnjriiijrit ij1ch> carries Air cushion*. Cord*, passing 
over pulleys, connect the bead and hoot srtthiOH, 
BO ill At the raer can rotFe Ibe head -supporting Eramc 
and lower the foot nrclitw) by prtGfrotv -of vie feet, 
lh a* gaining an upright yositLon, 




J 

i 

j 



I 



Copyrighted material 





4 G 4 



POPULAR MECHANICS 



i 




JhrjMATIC Pin. mm. 



MT OHO 



Q -. rp 



The Anepr.e Huiul iL-Dm fcs Beirut int-i 

— lfJi MAr 



1IT Jl.ST na» your ^ifc Ln roar neiglLlrtr'B auAa. 
A Why don't you take iter out in your*?'" 

“Oh, we've Just iiiftile our will* In iavar at each 
o^.h-er , 1 ■ — Th® IilaSar Agt 



Giiihg — ,J1 | rt-Ti't f: is 1 1 1 ;i .it I : ■ I 'm r'. n 1 art ihEl dlctkaai- 

tibbs-- ' Have you Smoker! <>a [lie fly leaf?"— Bna* 
Hail Exerting Tr*nicii]H. 



Gmcer- " Wi.ni air- jmll doing lli-err-?'* 

CLrrl — “Mr. Jam: biio- ordered r. Imnliel of p*> 14 - 
tercsi and I'm looking him up- in BudjlrEct" — The 
Railway jlse-(fjir:[[r, 

£rnaf1 Soy — -Fa, how did they fin' discover btor? 
IV 1 b are beard rhai [hey $iueli ik - fie Conn* 

liy I ji-i ■L1 i-i-i:i , :i. 



Il Tti in she Intervale cf the White Mtinrttaina, 
"What is toe train schedule. Unde Hi ,” 1 uked a 

tuirlot lil 111-:; 1 .l<:IiiImii: i if Tin- hI;i:i!I. fmJMllLeF hotel, 
"luriwcrn here and Portland ? ,p 

“Kit"* sliiva-way, " war Ihe dTa^tinj amrr. 

'“Take the stare, and it hits the Stain. Take the 
train, and it hfip 1 1 iii:-..i. AmJ Ini; marts n: ^ uarter 

art«, ha-f arScr, tiuarUr to., anil at- ,r — forward. 



NEW BOOKS RECEIVED 



MOW TO USE THE MICROSCOPE A Guid* 
for the novice — By Rev. Oiar’ies A. flail. BE par^a, 
link 3 k?, i 1 > lull. page ■ 1 1 1 1 . r 1 1 - . and In line 
d|THwlii(n. in'ksod. Adam antf Rtnok, L^qiIod, 

The Alacniili-ats Co., New York.. 



MODERN ILLUMINATION THEORY AND 
PRACTICE — E* deary L". Itijrjimaii aou Victor 
II. Tonsley, 274 jiasv , «.‘ Seaflilc leather, il- 

lustrated .ind Indexed, (litHJ. Frederick J. .Drake 

ft l^jrtifiHsiy, CluyfigO- 

-+■ -*■ * 

ELECTRICAL INJURIES. ThfiT CdiisaNmn, Pra- 
yenlion and Treatment- il* Chari* :i A. Laulfe", A. 
hi.. Mil, 7 ? pngft»* dicftjl, oloch, Stt cents net. 
John Wiley ft Son*, How York, 



MOLDING CONCRETE FLOWER POTS, 
ROSES JARDINIERES, ETC. By A. A. Herurfi, 
ton, and 

MHLDTNO CU?JCPKTK FOC^TAJHS AND 
LAWN ORNAMENTS— By A. A. HDUfhton, each 
!ix 7 , paper, tilt; hiring nunn heart TO and 11 , «> 
Sjiri-:iv :- 1 y, of "ConcrTtfi Wurhrre Rtlcrt"« HwL,” 
jrabliihed Hw The Norman W r . Henley Pulbliskma 
to., New York, 



RU FLEER HAND STAMPS AND THE MA- 
NIPULATION OF RUBBER By T. O'Co nor 
Slonne, A,H„ E,J 1 H Fh.D, 11 FT pjwec, titfUJ. 
doth, illustrated and indexed, SJ.CHf. Tire Norman. 
W, Jlrnluy P&hlfelitag Ok, New York, 



PRACTICAL AERONAUTICS By Chit*. 6 . 
Hayward. TOfl pagerr, ftSixUJi. cloth, SIB iUuEtra- 
tioni, *3 BO. ftihlished by ArameJn SrfiOOi of 
Correspondence, Ch. L-ia rtt . 

HISTORY OF BRIDGE EN GI NEERI NO By 

Unity Ur-StlMt Ijrrrll, C- P- I M'rt-i K, (i-tlK CliUlt. 

lI Imitated and indexed, £ 4 . 00 . Published by the 
J)«[hH, 540 Judtou Ave., Evanston, I 3 L, 

^ + + 

FARM GAS ENGINES— By H. B, llnte, IW- 
pages, 5 x 1 , doth, illusi rated and indexed, * 1 . 00 . 
The Oah Engine FublUlKuB Cl}-, Cincinnati, OfeiDL 



PRIMER OP SCIENTIFIC MANAGEMENT— 
Ely FrSnk H. Cdllrfeih, M.K. UMl pages, -ik 7 | 4 , 
doth, , indexed. * 1.00 net. D, van Nvetrand tort- 
pony, New York. 

BUILDING AND FIUYTNCJ A'N AEROPLANE 
- — Ry ifhHA li. Hayward. 142 pane*. SS^iSW. clath. 
tlliutrn’ed, fl.W. ' FnPi^Hd hy Ai»«ricaii -Seh^oL «( 

(.'or. r i!-|ior.iknce, Cliicayii. 

DIARY OP A ROUND HOUSE FORE MAM— 
Jlr F, S, Reilly. _lart pAger;. lUxflli, doth, MM 
The Nuyman W. Henley FuMlahing Co., New York. 
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lmL-,b ind rolilb tnr pll wnal-fl™:!, wcodviHk mil huninrc— [ru-lnilTT ipCrnm. Jurt the 
hrcilidre. Jobniori'a L I WT«n < d w» itautJ Ik ippllrd wnli tiMb ■ i-l rubiKi raa 

^Imli. Il irapim i ci;cty I'P.lc'jiir: g &»ii!L -l»I [:rjl &caul.r_ IlCtli be- iiiril :■ 'J L L' rL : l I ly 

DF?r ifll MM?*. Jr.Vtjnn'31 rtir-KK Killiltui 

lie fjr >jl'.- i-y ill letdinr drtif p»liu dti ers. 

]S mm! ifciLfcr IePim'L lism 3 b Mutk bt LAIi tlilXjr + 
pr:.-|!r“ rbnn I tiiiiich tjj IiJ?c r- 



tkc attached coupon fat 
and fttt samfiiti. 



/ 



S + C Johnson & Son ^ 

— - — ** 1 

/ 



FliiW 

IWXli* 



Radne-, Win. 



The WW 

Fiftkhtng _* 

Anthem- A 
tie* jf 



arr»iti T ■ ■ 1 1 r 
nff'T lit Vnfp 

tIir:.l:_i.L I :L |1 nm 

]>. A -H> n-li'l EW-n- 
mpla t>i"!i'is or 
JeiilUOIl'i IVDwl jiff. 

t'n* r:.-J luvabiuJui S3u*_, 

• i ii -•--■u i i m i i «i i m.i ■ i cr-« 

Djid a ifi o i-i* 1 1 1 T‘ I e-rn-n-ur | i.itm- 

DuiLd I'n^TWj v. '**, 



N»™. - ir< cm rrM- “ *--- H 



JuLdn.-J .. . 



HALF GALLONS Jf.flo 



Johnson’s 



Wax 



Johnson’s Wood Dye 



■£l3bII nrri be rccLlutrd vLrh tbc nriinary 'wafrr iblni w Inch raiir Lbc 

piin cf the *no4 — pht oil nwim fbpt'1pii« link iKneiiti M surhur eH 
■be wi*j ar Mis ojr ila be»«y <>l la rnln — ..r viitilih wiMii. vbich 
rei_!y ire iix Kikiuill bui niirrij iui Iuk : i : i n □ whkb j^uiu-r i 



ubrij. ptlrey etr«L 

/•obadun’l Wirai Elyc- lx 3 l!|r in I p lTj irrji uf 1 1 r. p Lr:! — lE jenr- 
rrrrrT. rirrj-lr Una ibr mull bcinciiiE mil ti nuuial froutr wlllluid nip- 
Idi Ae i,niik. A ii midp in. iliten bnntltBl ibiJrf, n leUcnm 



Ntt. 126 Lis.hr Ctrl 
N*. 123 Da ^ Oai 
No. 125 Mitimm Oai 
Np r 140 Early E-KK&jh 
No. HO Big Oat 



Nit. 12$ lis$t Mahogany 
f/p- 12$ Dart Mahcrgany 

jVu. no WiaihcrEj Oak 

Np. Ill BrVUHt Wtatheri d 
No. 112 Greta Weathered 



AV 121 Man Green 

Na. 122 fa rest Onfn 
Na. 172 flemish Oak 
jVs_ 17$ SniTLiui 1 ! Flttisiik 
Nq. 120 fumed Odi 



A Book of Valuable Ideas 
for Beautifying the Home 

FREE ! 



We wilt send you FREE our book "The Proper Treat- 
ment for Floors, Woodwork and Furniture” nod two 
samples of Johnson’s Wood Dye and Prepared Wax 

"F IbL-rirHwp ptq ii rfr, a^nnjnr— ;( FOnalni FltbET UlUKaUinii tMET-fcHIT 

«firbl£L tre id cdIpe) 

Vou will find this book partLcularJy osicfiiii 51 you arc cotiicmpEaiinjf 
building — if you arc jn^rtEted in bramiful intcrion— if you wnnt 1o 
rrtmrt tin: nitul nrti>li<: and sennccahic finiuls al leant cxpennu. Tliis 
luKik. id full of valuable iiilurnulion fat 1 EVLjycwtu vvliu 5e uXEctc^tcd li'i 

ihcir ho me. Mail coupon for It today. 

With the book »c will wnd yow samples of two shades oF johnson 7 ? 

Wood Dye — amy Klxtilt ytni scl«< — ana snmptc of Johnson.'* prexartd Wat — all FREE 
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“ That’s the Cloth” 



y\N unfinished worsted, made 
right. Is one of the finest 
fabrics ever put in a mart's $ult + 
Always appropriate for business 
or semi-dress, it is dignified* rich* 
tailors splendidly and wears well. 

Your guide to the bust unfinished 
worsted is this name stamped on 
the back of the cloth — 



AW, C9 

^ASd^STON 

UNFINISHED WORSTED 

Hro. V- *. PAT- OFF. 

WASHINGTON 17S3 is a he^hcst-grAde style 
fabric for men who appreciate thoroughbred 
cloches, It if. pure wool* ban a beautiful sur- 
face and does not wear shiny. London shrunk* 
56 lo jS inches wide 

OSWEGO SERGE for Fall and Winter 
wear is a distinctive blue serge of superb quality, 
Tailors splendidly and retains its smart appear- 
ance through long wear. 

_ Adi joor IliliiP flr flAqliirr Eli WASHINGTON 

rrsa aril Oswtjfa Serpe. The/ are; feaiureJ bf poad euiicm 
tailor* a Dc| iracit lit- manwfarlPRT* of liixli -grade mdy-iu^wsr 
mits. If TOP CilUniI fun- lhpi:a, ucn:l n* cluck tat tijricy-uiiier 
Inr rjafl-TiEiEy required T] jti in^dj- f&r cm's E.iirJ, it fi.ej per 
yard Suf Wul’mgiirii lTdO. and S|.:m Jar Oswego Serpt, aad 
»« 'Jmll Hr il' ji puuqTFiuj^lied through TcguJar uharraelsj as 
we ij ant sell at rctaJL 

AmericanWoolen Company 

tninurf Firstii-nf, 

■SrPing- Ax*wy : AmeTicir Wijolert Cucnpii" y L * He w York, 

a cn ft i wn W rH-JIriii, FUdjf, 

it-Ci ip. 3 1, th Sccec pel ith JlTEDue, New Ycalp 



PJwiJc Mention Popular Jfsehurtlni 
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ATru 



In all Hand Writing 



A ready pen a necessity in the present (lav institutions 
of learning. It helps to better work and more of it, and 
minimises expense anti inconvenience. 



W RITING is Wi art; Waterman's Ideal is- a part of 
the an . T his pe it has do u bled m an 's writing capacity 
and saved vastly on previous methods. Every 
part of Waterman’s Ideal is a thorough development 
ol our close study of in finite individual requirements. 
r ( he patented features and lt Waterman" ideas are recognised 
throughout the world for their efficiency. Rigid inspections 
of quality and finish, under which e^ery Waterman's Ideal 
has to pass, arc the foundation of Success, for millions of 
pens, in every country of the world, in satisfying and 
helping each particular owner. Illustrated booklet on request. 

Pram tbs best ifoTfl \'t iMvVJ' £tl»Mntiliy hi iht Viwfif 

L-. E. Waterman Company, 173 Broadway, New York 
□■'i-l'Mi San I'raiuiKO FrluntrtjL l.niuliin Maris 



QbbM tp 



Sif.’iT.— Hrii-ruilna Trr^ 



;opy righted 



rmifL' JTCiifmn FupuJar IfLcJunJi?# 
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Your Body 

You belong either to the headless army of 
or to the ''heads, I win” class. 

As a member of the headless army you 
are a piece of mechanism w ith an earning 
capacity limited to about $1500 a year — with 
scrap heap at the end of the ruad + 

Asa bind man you can multiply that income 
by ten* and more — and meet success now* 

You £3ff join the Htsd class. Don't srj;iLe, 
don't hesitate, dor/t compromise with failure 
saying “I can’t/ 1 Get on the postfix 
of yourself* Just think of the four 
and more once poorly paid men 
who, every month, voluntarily report to the 
International Correspondence Schools 
advancement in salary and posit ion 

due to I. C. S. help. Some 
of these stories of success 
read like veritable 
romances, 



ric 



PUtt&Q IfCHti&H Fflimrnr JJerlitintoi 
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Back of them is the sturdy "I can '* 
spirit , and the ability ta read and write. 

These successful men come from the ciry f 
town, village, countryside, office, factory, 
shop, store. Many had long hours, short 
pay ail'd little Spare time. Yet without 
leaving home or neglecting work they 
won success through 1. C. S, help. 

The same road is open to you — 
no matter who you are, what you 
do, where you live, what you earn, 
or for what well-paid occupation 
you wish to qualify. It’s for you to 
decide whet hoi you shall mark t ime 
with the headless army, or rise to 
positions d! command .ind respect 

It costs nothing to find 
out how you can qualify 
through 1. G, S 
Irainiu^. 



Marfr fhis coupon and 
learn how fo mafce your 
HEAD earn fen times 
as much as your BODY 

!?TElflVriO WUOHREllWi DENCE OTMS n 

_ „ Beil *7*4 5 CBANTON h PA, 

PlT'lil' n. u ll he-V't J'flFJtirf ’OL'.Im.lI itii <m mV paYl. low 
1 l\l:i a l| ! ■ u 1 Iff Cur Ebrt iwvitiatfc LhTlt*.: wli.ilt 1 sunrE X , 



1 



Elec4rtaat Encipher 
Elec. I.l cb 1 1 ILu Sllpl. 
Ilwlrtf L ar Hnnp I r : 

3 I I E"N " Wlfl'EILM lh 
Ti'h'L'h"in: fclicHirt 
Ai'.LilHvil 

UlLllilLu^r^nf ftti-tiu- 

AT-rfalceai j ral II -hit .j-mb 

Hfemaarml Kbeia^r 

L'EnPrr-.P 1'iiRn.e r ■■ r I ' Oh 

HimtIi.iii . 1'llBlpiWfr 

N^.L V .!-,| lirr.H-i.FH.. 
Vrl'rlc-.-rLlMir I ■ E I H P f ^ 

H 'll I] ]■! ll L llirtr 

Hurreifdr 

M "IT ftnpPrlHlPH&PIlt 
H-rnL MIIfIijl; 
Irw-arjoiLi - nrrataiy.i^. 
h- L il I L i :■ i it i r y t!u c^iai-m'ir 
T+eiIIp HujfiiPiarJC 
€■ Jim KiieIimv 

iuL-aHc4ll» ll'JurjiEif 



CItII ^rvl-Tfi 
Kill -BP rj'.li f'lerfc 
ISrMib.k<*i*|iLis|,- 
Hif"urrinh?tlT! ppvrCtlar 

WUuLttW TfLi ii niicir 
hli-pW C* rJ Vi rlrbn* 
le>1»rlar Jr Plfv FULfilLac 
AiJ-urLliEtitf 
hulnmiuiiili 
Cmapi-fIiJ I-IeiI u:!np 

I uchiHL rlii I l]pH(£ai |||f 
Com meix-auL Lnw 
Teacher 

Uti-eIMi BraLDdiH 

GwJ liillib fwriiBBrjOn' - 
1 1 ci i'iLi 

Pflifllifl J-'.irmlnf 
I'limt-.M Jr SiM« l .iLifaf 
Hbppt JTptaL VI wk+r 
3ijiiI|iiIhi Hr-»n'l'*i 

I.bi^>ia|-ri Ir'-nrh 

ill" ie Ut Uthh 



^feiu 

ThwnC i ►i-'rtAi'ui 'On 

hi riH-i iml Sii 

Ht r 



. _ — 
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A'lfciian tJ.im, p.irt ofttu XiLe t-ytkm. one iil ibu frualcat uiuii'.L-kr.Mg pr:ijoa*fu[ its kind. 



The Nile System — The Dell System 



Fur thousands of years Egypt wrestled 
with the problem of making the Nile a de- 
pendable source of material prosperity. 

But only in the last decade was the Nile's 
hood stored up and, a reservoir established 
from which all ihe people of the Nile region 
may draw the life-giving water all the time. 

Primitive makeshifts have been super- 
seded by intelligent engineering methods. 
Success has been the result of a compre- 
hensive plan and a definite policy, dealing 
with the problem as a whole and adapting 
the Nile to the needs of ail she people. 



To provide efficient telephone service in 
this country, the same fundamental principle 
has to be recognized. The entire country 
must be considered within (he scope of one 
system, intelligently guided by one policy. 

tt is the aim of the Bell System to afford 
universal service in the interest of all the 
people and amply sufficient for their 
business and social needs. 

Because they arc connected and working 
together, each of the 7,000,000 telephones 
in the Bell System is an integral part of the 
service which provides the most efficient 
means of Instantaneous communication, 



American Telephone and Telegraph Company 

And Associated Companies 



One Policy 



One System 



Universal Service 
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Special 

This 

Month 

$24.80 



|*he Greatest Engineerinfl Library 
At Less Than Half-Price 



The American SchonE's Cydotscdia of Modem Engineering Practice is the greatest 
c cr published because it is the only one covering the entire field and every phase 
of up-to-date engineering practice, This library is the combined wort of over 200 
experts^eveiy one si master of his subject— men who through study or practical 
experience, are abEe to give tu you [] Jfi most authoritative,, and yet the most simple, 
practical and understandable form. This work contains 6 h 60G pages — 5,01111 illustra- 
tions — printed on special paper in large* cEear type — bound in half red UiorocePp, 
with -gold titles and marbEe edges. 
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Tfc q Complete Set SftiH Alnsolultly Free - Express Prepaid 

'lie complete L^tlvC VotuiTlH, IWt a Pimpt« Volume, -will he sent, Express prEpaiJ* fi>F Jf* ( ,r: E • • .! 

i^en e)ays T free examinatUant return ahl* tit our expense FI (She ftoolce do not Contain /* vi r , I .! 
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dimeric an Model 
Guilder. 
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'THIS 

1 hw 



picture chin's some cif the- models a 

bay Can build WilK till- Arnrrinnii M.-.Hf] 

Bujldtf. Thie v^ndterfm ouilli etnusliiB exact 
■ lijl'liuiies'jf the main parts used m. machinery 
and at ruclurnl steel work Each set :n.oluii<ii 
beams, briers*, pulhiyt.S’riin!. bolls, otlM.rte.~- 
■■' ith tls<! iHittsaai '■ tOula Sw yelling them 
tOflMJMf; 

Wiih the 




pnrtn any hriirlic bay can build 
uctuaJ working rondels. of evgry JlXHlttiL 
raiechsui j(M] dei-i« In W fltfj, [resiles, railroads, 
OOrtTe*!, Swings, truths, vrindmills, UTidsourei 
«f u! Iters. CDnipluted ir.ndeLs. can be taken 
uyart and new nn: -s msdft, 

A mci-i-r nn M ndr I KuiWgf OtaLfiltj STS fibiO- 
lntfjy ilUli , ‘*lr‘Mc:iUk. Irtinjf made of brass and 
Ol«d, uccuralulv machined, heavily nickel 
plated and ye.hir.cd. Gears are perfectly cut 
arid furnished, with collars and jwd spowsld 
ensure pnghl VO fjlttottlftlf. L vary thin if utKn.it 
Clio Model Builder is 
thoroughly mechanical. 



Lei Your Boy Learn Mechanics 
with This Wonderful Game 



Here mast fnsciniling and ipKnictive rnerhanicnl lay 
<-vcr indented . A same that -cranhino* whnlnsoroo I tin Willi valu- 
able Inert HU«J0fl. U win Jtce-fuhe boys atSHIflfti by Uh Iiuut, while 
it [ha same llmO it dayrfOJ>u 'lie mind along meclieuical line.: . 
All hrys Inve tr> huillt, Tilt Ainrric nn Idadnl ]Sualdpri.Mi$|>h'^ 

th?m fc> hgilil BtjmcAhiuit f-gfI. If te*?hi®a thona to woffk In metal. 
It enahica thscii to b«Lldi Cor thrmscIvH actohl working models uf 

irniVSul iniKkin i iieiTu-.iiiLsl tv tonic is. It CraiiiSthe (MyiOidvent 
1H lisps ItimaeiE, 

The American Model Builder 

is recommended ami used Ly leading eduCaLota. SdMkOls. 
V. M. C. Afc, eta. arc putting in uuuUa on accuunt of the great 
education ed value. 

This is the aije nJ steel. Let ytrurlsay learn the jay al working 
in metal, creating thirties with his iron hands. Ry miking hi* own 
playthings. with the Arowi^n MaH f! Kqikl«y tie vHU tmieratatfia 
iiiucliaii ie*. twconfl* Quick with his hands and leant Scl F-rArliaitAW 
and resourcefulness. 

TU-C Aro*rii:»™ Mr&riel Builder ie furnished ill seven dilTetfl'ilt 
sired sets. You can select any site and then add lo it an yuur bay 
pro e-fusses. ibices ran ge from $L up per set, QmnpLele Manual 
ill Icistnuurfrai, showing- hqw to build scorco Of models, free 
with each sat, 

A>id n.'rvjf'trhfr, our nuthLs rnntein more parts anil -will 
build mnee mndcls, while our ptices averngr: Inwi-r than any 
oibct amiiUir toys or sai'ih*, oit (ho 




Hrarkmanlike and 



iFfer ttrlf by leading d&itm in idjff flltJ IpOtiing 
goods. Wril* for our ilitulratod totoiogN« r 2V r 

THE AMERICAN MECHANICAL TOY COMPANY, 



42D Lilt First S t. r 
DAVTDM, □»■□ 
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Vi 1 1 tIK t: THK Nations OHT THEIR COAL — The 
fatal coni production oi the wiorlil for ItUd, nccordinc 
Ul - ■ • i i i - i :-:■ *■ L:sirtijii lilit |.y ItiC l!:'iiir,li Itoird of Traill 1 , 

1 .ftt.'I.OOCtfPJO tons. The chief coftl-produclujf cciuiitnes 
coritrihritcil at ihrir share: United Ktates, -MT.&WhEKW 
lens: i'ii > :.t Britain and Inlanil. flertnany, 

lOT,U7d,5h.Hj ; PranoH. frf.ai'ifilOO ; ISeljium, 23,53fi,OWI 

■eiss. 

hlnR-land proilucfd f) ions Cor ench inhabitant] Ihc 
United Stoles, S tans] llklgiuni, 3|ij I0i»i iTtrmajiy, S 



3 Comiinc French- Briar 
AntUNLcotine Pipes 

h .c-ririiaiJj]r vnircJ AuJ Tirtil fi& Ifl- 

Yrrjrtfclift mii|.ajK«l rilCrt^f «nr iltfr. Tj 
ni£*jlli|ikcc; y^Tfi kKL LOj.«. llet?T nicb«l mriini 
I iuir ir/.c-r I aul Lu lilrb uul In 5 

AO CENTS EACH OH THREE FOR I 
rTkiilc ■> >d Irfhi nr ilralgtri s.wia. — ilil-r «hkh a ui 
IriE- Itdlfbcildn fiifinirril lc ukiicy rcLjui 
L '1 i-artii'Jiir; \stt ft bt 1 [ UH-L 

HL MJ-JilfitLS, Sill Meitfl-ia Bulldlhg , ST, l-OLllfj 





If You Earn Less 

We can DOUBLE you* &a[ary of iucame 

br twhlUE rnri Lhnn- to arlte WKtrlljr, 
InMilpint MfVTfbvIus: CJnr nf 

Jn^“Ti|i*ilnn bor Mull h>1P ttlf h*nTt)f 
eun^rMPinjHit pf ih« ergifc enwrli 
piiljl JihEiri, II lu^i rntw Pmpmrw rm 
W# Till iEiocw jn \qw t# eim (£J 
ta iiSOpwwM.1. WrJwTflliATt# 

Powell School of Adv«r!iiini 

Iflli .Hc-i r-j- ■! l DMp, Dl/lb l^nur. Sn« XnHi 

l^TJkHUhlEiLiJ- 




It Rivals Daylight 

Threading a needle at night is typical of work 
that Is easily possible in the home illuminated by a 

Fairbanks- Morse Electric Light Plant 

Kin lighting system tlidt -CWHritmcea to -comfort ind health nn well as adding 
tn the attractiveness of the hOmir. FlBtlt Ctniaiklk Of d 2 H P. enffine, d-ypnoio, 
s-wilchlnoard. storage battery unil-TO htflidn |anrip$ nriil fih.i.utva, F^irnUhei nhundnet 
light for resitknte. bam. RurSUlC. dairy, esc. Ensily installed ; iPtstpensive to ojicj-iuo: 
absolutely uure. Tli£HMLlJhl3t rnlialiLe in eyety respect. 

IFifjrfjf FOR CATALOG -Yf>- 440 KP, 

Fairbanks, Morse & Co*, ChkafOL, J 1 L 
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Bissell 

BARGAINS 



Motors and Dynamos 

NEW AND USED 

Write fw oitr Bnrs&tn Bulletin 23 and ■« 

Fuf y ourae-LF the Attractive Barnaul* ci-ffered. 



You can't affurd to ifiv*st your money In motors dyn^rnnE. or electrical machinery 
any kind until you have learned our prices on your retjuLrematila. 

You can sell (for cash] buy p rent or lindc, electrical machinery, hy de&llug 
, -vritSi u$- Well do business your -way. All Uaed MAchim-iy carries the same 
liberal and binding iruar«nlea F that we and others give urt now. 

Our Rpuiir Deoartment ha ii 1 Datir P lJ rc P u ^L? n ^ r it*flflfitienty in bigii 

uiu nejldJl l/cpaiucicill. gride njj.it JJ& matter -When: you arc- 

located -ua* what y Mir uef-nS-— WC tan abpjrfy them to JUUI complete sal isfaclma 
wtiko wot dkv, ]w ursv^cTTea oh rora 

The F. BLusell Coni parky, JS&2JQ H<jt«i 3lrtt! P Toledo, Ohio 






Best WATCH on Earth! 
IStf>ON CREDIT 

r«r iht hrr -1 dim in hiatnrv th» irt»i- l=nvint ILLISf 015 

I Watch i« powaiiLa eunusivch by ui-br mail credit. ] h-.j 

| ii lli-e greatest public triumph oE the jjw— ll wil 1 UVJsS-Sfe 
I Lac I he Watch busisif^n. | w *i¥cf -40 yediJ Die * 1 . 1.151018 
j Wnhrhliaj Luca iCkais-wlc dfi-cii iht itAndird Witih wftra 
SB W 9 ! 



| h j AnjfiirLEl' I pTEBt m*T 1 "T.ri 



Take 

Your 



Time 



... woman 5limj.ld. iww luj witliiiut* 

| janiiiua I TTTTS Oia. 

IroP-C-lf'd, Guarani 

part Ik- v,rt — ll‘ * ■ V. 

iiiilCr., l-tri'v. i • Vri'-I Ifid ■ • t 
tMu, "f-.r ILLINOIS |j kipkPi 
mi-j- atbir -Wa-Wti «■ P*T PTlM 

iht nitiik trifl we [ tir± hp,r' 
tail W»‘et Vhl A |£*T»lkt« 

I hill-. tbltl-JlVlT prot'ctl 
7 va. L1 ''r j >*■ oiB te lh 

UrpeiS VT-sidl l*nmu:i-n 
Id Ilir-Orl'l, Fiknwir -1 
| ycBrri »-r IkiLe mid aM 
Limit or WurtH,ra: 

I Iramllv Ull 1 ru- the 
| ihc ILllMOlB 1c lie 
I Inal uL mV Wk* • 

NO KOWFl' DOWN 

I T^h iiLniMiS 1X3-1- 
MOltt mat* r-in k ■+ 
than LaJsitjw uiatiT- 
SlawJjcrt cLlfi >:Jbt JfC-i 
li'±TC KBcknirdT 8 Eiim-.ni 
jullEMdCS cm crt->iii. 

■:K'ilr r tu xadcr^ll US 
J-r-r cull. Bwfc fln 
■.ppruvhL - yiAl Ukc Iw 

«uk~p*f d!*m*- Handsome roqk 

Ctvff nxx, bwiUfu:. pncrit-it-jLTln* ' bc^uc, bu-iimt i ir 1 1 J. J KdlS 
W&G^.AifT credil turfiR. ■ r ■ I ri pr*iu -ni auvr 'kui^ucTrii iLyki, 
jiviIu tpu. Ekrrl rmw iW mdrm#- i 

| VftEDDEtl WATCH ay p.ri. SIM. St. Leult. Mo. 

.'iiirr rjiUHr ft JJn LV ,g. ijntii. 



Own 



Pay 



Ferfeclion Spring Winder 




The njj.'y Frnctlcnl Fipri-npr Winder ran the m irtet. Mistkes 
apr-maa fltiy Jcaflih, diflmcftir <kt piieh, spy RfliiffO wire. 
Ilai or ecufHte stock. The only tool suitable Tor inahi.ua 
i i wilt Dr Left hand, extension. CuniipresaiiKn or Lttraicni 
sprir k*-. Winds Id East bidmf at ock. No waate. Eiicnild 
be in all (tnrn^cn jir.il repair rhoi:-;. 

F.nr.AR T. WARD & SOWS r SMALL TDQL IlE?T. 

IP Puct>uu Si. IDSTDH, * 111 . 



Save One-Quarter 

the jiurclsasft price of motor cycle oocessorles 
and partE^ We soil guaranteed goods twenty- 
live twr cent Cheaper thun any other houSfc 

The Motor Cycle Co-Operative Co, 

| QM At^„ PCrROlt. MlCH- 



BUY PLUMBING SUPPLIES 
AT WHOLESALE 






Will 
Save 
Ye. m 

30 * 

E 1 D-ti'I piv artjil p rkici . Full h un Im 

j-' ppjun.^ ilii|iiiinh. Eknd Ire irre cilih|i 
WL I 1 . B-iliniL- 1 €WlM 71 “ TTrac llTrbjn ML- I 






IS Sans, antL France l«s than one ton. 

Th« iM'odvitdMI <Dp| in ihc same wfle. hf 

-icDntries, is iDlloira; United 5 talc a, Hl'-W.^l U.tHjj 
En*l*inl, l^UiH'VUloO: {lermnny, I ikl.LT-IIMH si i Fiaime, 
m® r 000; -DeLtnum^ L^.E^OUO tuna. 

Th 4 pfrircamruUin i'f eiiaL jHTT n ii i. 1 -i: jli: i waF, as fub 
United Slif. D, 4 .TJ l^insi Knicla ml, -4 4 H i licrmHdy, 

ItflUf B-rliiiini, 3 17 ; t'rjkiwr, 1 ,# l«n(. 

Tlie 1'niied UnslDnd nnit Civrvniny in the 

nnl V iniruiTl :i 3 i!| liilini^J I Ii at |ir,n 1 uck; eikiVij^clL '.- . I :'| 1 fn: 

their ow oaniirmivtioD. France baa to lmarort ahvnit ftiie- 
Ihind u-f Its cr-m-il. — N<-wJ YlVi'k WltrUl. 



I Want a Representative 

in every city and county— F. A. M. 
men or motorcyclists preferred. 

JULIUS J T EVntNG. See*y 
Dtp), A 5 ia.ilS Sycamuj e 5 L BUFFALO, N. Y. 



MY NEW BOO*- 



^ Building Plans for Modem Homes” 



oantalnlnp eli|c .*,*1 ■ I I -'i rdhrr >rhrric,j-i|:lil 
xejL live# i'll ■ ■ a. t-,4 N i n ijn I o pi >« i_ ciiSIp^rn 
. 7 &C.'i|Vijrcii ns ■ jtu |i hi porj IJpc.fi 

■ iirrr ■„■.■■ *nl irmE Mi -I. I ' l "• 1 

hcillirtc r 4 uu, 13 #. Ttw tim*: urnriH.r 
bwk ri ali*M ivf r W ■«? 

FWUrH tRnr^iltirii. WlH “+• 

«r ■■ ki 

Fr#-H nrirk Irl . Cowing-, AbdlJlC-£( 
|K Tfrm*nr Siei-er. Mbii. 





AGENTS 



$50. to $100. 

EVERY WEEK 



Aid lEy-tu Irt fe &"t ho+r>r 1 v.ltl T^lr pay y-su it«jrc. I'tip.'I 
the hliLknL lEuiitf- IJili£iri£ T*TTpa|fllHE :n tks cojnlry lur ir-lc-l-ikc 
Tii^eusi. Cimniar a'-mpma - !W hilra 
i.+ekly. Hr Ip SrUrVi AiJIPlI# llPT 
IiUhV, Jiym hirirf'Y ■ iir«'£i. brlh Ml u>J 
liup aTI ttjiilu il maun: at-± solely I'bilra. 
(linrabWHl Lir Jilr .'■l-rn Lflt un ii|rH. 
J.-‘ T-C' i maplrip. 3 E 4 f i hllHi II ii -r irr* Nl: 
iiiMirv Iir you d jns. art ppjir.TtTi Cel 
pcfliitlrr InT.w y Mi Welle i«r 1 'V^t 

.j 'r.m i». peri HE! “ Inc 4 ari-S \ ir^e-M «:»rSP*. 

fc«ni|pT.Uiim^iSk-.rnicfc,Mi.Oi*iftL 
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There is a Constant Demand 
for Good Inventions 

Thousands of the biggest money-making inventions 
have been the “little" things that have made people 
wonder why they were never thought of before. 

“WHAT TO INVENT” 

__ J 

“HOW TO OBTAIN A PATENT ” 

These Books Sent Free 



Jf you have an invention send us it sTcert-h, photrip-aph or model of it. We 
will give yen! ei rcfxirt as Lo its patentability absolutely (iw, Jf you have no 
invention send foe our book, “What to Invent." It contains huotlmbi of 
valuable suggestions, Wo are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideal. 
We can prove it, If you wish to sell your paLetic ne will advertise it in mamt- 
faeturers' journals at our expense. 



Don *t Watt - — FiW Out NOV/! 




Your idea will never do you any good if some one et&e patents it jtht-ad 
of you. Art quick! Let the other fellow say “he thought of it a long time 
EigO.” You reap the profit, Let the others wish they had. 

Advice Free— All Matters Confidential 

We have Eccured patents for thousands of inventors and have many 
letters proving the vaJuft of OUT services. Write us. Send rough 
drawing or mode] of your Invention for our opinion. We wilL guard it 

carefully rind repnrl quickly. Yoll sire under ti<> ablignlLonji ti> proceed 

further. Qur plsn is simply a square deal to alL £>nr books. "''What to 
Invent " anti 31 IIpw to Obtain, -a latent' 1 Pro the best publications written 

for fbfl man whii has am idea ca patent, or wlw is of an inventive tern ni mind. They 
ehin*> hi>w.- 1* iitiH/wj with your iitijn ntwl tell *f Iiiwnrlif-i1-i*-l' ibieifin to invent. Wc 

plaiPr send these books Itw. Tint aoonve yog wtk* tor them Pic von wili 

know all about patents ;in.:l the ir.nny dilfeient lilies in which, new inventions- vr 
impnovements may he made. 



If pen h<DM an inptntiaG send us <r rfrtefl of it for report and as£ for the books al the scare tmt. 

CHANDLEE & CH AND LEE, 9M F Street, Washington, D. C 

REGISTERED ATTORNEYS (Combin^i with ff. Ela Ch*mJlee * Co.J 



US 
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Protect Your Idea! 



PATENTS ™ PAY 

ttH'SXHW by ClKeK f'Mjr Tra(lH&-\ 1 ark ” WTJHn.W Ma>k tf Clknls 

Proof back of 11 — write for my FREE literature — it will pay! 

BOOK "What and How to Inwnl— 

Proof of Fortunes in Patents 11 — -FREE 

C^STltsiininE" ; Views of Prominent Men and Publications on 
Inventions; ■"Patents Wanted"; "How lo Advertise Your 
Patent"; "How Secure Money to Procure a Patent 
Suggestions as to what to Indent : What my clients. have 
done; Women Inventory etc. 

i holt: ™yfe«[ 01 H or tifrtll' iVT-peifr* booSt esfifre^r " HTtAl uaii TJumitt /nnr>V — i'TV/tf of Ftrrl IthU* f II t'Wvti 
inm (4 iii-ir jiiw/iir it if I emtM oof gat murtAkr •y.-l’-v. 





AT™* .vr. jti r. 



■: ir 1 1 « 1 1 1 



PIM S. J. WEXSLK r. 

Uuxtit-giaT*. L. X Yr 



$10p0U4.0ti PRIZE. Write tor lastrurtivc rimilar giving full information FREE 



Highest References: 

"Over ninety £90} manufacturers intrust ALL their patent work to tiie." — E. E. V. 



'Vh»r r^r'I-K rl... . 11 . 

d 1 S.C— :cnl ft* 



iJ.Li.roln. >'iir.nnl kink. 

WbUltlichLiliO. i>_ rj. 

NUTfc 

■■IV.J II 

rwpjy. 

Llttlo C-lint Jlnr Pn" eK,, 

I Ml I..*. Tmin. 
i. MIL. rks.il linSLWDV 
A iii. L Li. ii-rn (!ii.. 

pi] Hui F* 

H F. On. 

Akii'h. Qlllrt 

Sni«iii - lhnn.TiA Wit Hi IK 

Km Voik 



Ortdrn Hfo O. 

Xu* York. K. Y. 
Wunnw Pn[4> IKs <K. 

1 ft tmw. K. T. 
Win. H_ Psp* Hiiil+sr 

JiHwYtwN.N. Y. 

IhiLk'rEiLciiilOrliiu Ca.. 

Akron. -LHiln- 

K 1 i>Ih> 1 iI Pt-i'ki, 

J4i'sr Ymrfe, ?f. Y, 
GKtI EJmxtrki O,, 

Akron, Ohio 
tlyftv LI I li-’-crn :-li fVi.. 

Sm \>irk, X. V. 



COMPARE MY LOCATION WITH OTHERS 

MINE 15 THE BEST 






' I ! 






til 



t \ 



r -i 



m * 



I ir.ij R^.HafiMntil 

OnTktto. 

1U-HI IU£. Fa. 
KfiW Era, Hfsi Cm.. 

KsilrflilJ, IiVn. 
Hi ! rji^:iirJ }' jehL. 

VlMtta. I. 
Aw-ttl* Ilmiiftrx 
A. J. Cecil, 

Iiinh T'l'ili. 

OCJUS (■ =i iLnlCcah Jtil .1 

Slrli ■■ nJ.u'hiui. £n. 

y’rxnkfi-Tt , 1 , M. 

<ifT[n*ni 



1 [. A. Fonwcn- 

Kic-alXn UnTLPMim. 

S--. I i :■ li M , Kin 1 1 41 Jim ii ■ r.:i 

fclrxiil 

FN rtTii Tra.iiiii'LLlIB OtL. 

Sm York, S. Y. 

l!fi ElHtiL« 0 n v 

hi. Leman, July. 

inn.'! Allan A Kim M fa. 

Uxh.'IJJl', SI. V . 
til. ZLm J ' A IKilfr C'V, , 

Hi:. I'lUMijHink, I all 
iKiii |i L~!h i rx. l! rx L'L Oh 1 i ti | 1 ii B y . 

C'Il'yiiLi.ilJ. (JLIO 



PATENTABILITY REPORT 

Send by registered mail data of your invention 
for my opinion as to the ptobabk patentabLLLty of 
same; Ef you want a careful examination of the 
Patent (Jificc records made (a full report} fiS IP 
the pai-un lability of yuLLr Invention, then send 
wi th the data S'j.OO to ccTer cost of this examina- 
tion, and in the event you proceed with the filing 
of your U. S. application, 1 will credit theS5.(K> (as 
an nclvTincifd pnymeist) upon my attorney 'a fee. 



Foreign Patents a Specialty 

If ytiti hove a, Ur S- application write me for 
excellent literature arttl lerms for promoting 
your Foreign PmleiiU. Libera] dLscuunlx, 



Mr CkffKc :.nd the Fateet Cffjce 
f[ri 2 ^™^ro<j^i^riijMortlinrrt 

Across the street from the U. S. Patent Ofiice. High-Class Work — Essdkni TtbUmonidls 
uxperi — Prompt sendees LIS-page Gnid? Book l« I nvciito rs , FREE r si'“i.N, w. 

E.E.VROOMAN, Patent Lawyer Wash, DC. 

Oldest abUihtd. branches ihrotigh^at the vrorid* 






Copyrighted material 
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Trade Marks and 
Copyrights Secured 
or Fee Returned 

Special Offer — Free Search of Patent Office Records 




Send us el model, photograph or sketch fl-nd description of your Invention, and we will make 
a Free Search of the Patent Office Records to ascertain if it ir patentable. If we report the invention 
patentable, we will guarantee to obtain a patent or return our fee, and furmah a certificate pf patent- 
ability backed by a bonded contract to that effect. 




This Certificate at Patentability will prott'd the invert lur itncl serve ns proof 
of the Invention: until the ease con be filed In the U. S. Patent Office, 

Obtaining Aasishincc for Inventors 

Our certificate is u-f Kraut assiHLance to inventory 
who HKiui re liitanc'-sl aid luobluiii patents It i» o*c- 
less to attempt to interest capital unless evkJrnce la 
furnished that the im-erUicnt is patentable. Our Cer- 
tificate- irivL:, this necessary assurance. 

Our Pour Houles Mulled 1' rvv 

to any add rate. Scad for these hooka— (lie finest 
publkiatiuErc ever issued for free 'J islribdl imi. 

How to Obtain a Patent 

Our itluKl rated. eighty page Guide Book ir, an invalu- 
able book t ) E reference fw ieventor*. and annLnins 100 
Tfleeiiailieal movement* jlliis* njf*d nnd desi-rihed- 

Fortunes in Patents 

Tetlo how 1* invent for profit,. and jpve-1 hisLury of 
gbecettoliU inuentMins. 

What to- Invent 

Contain* a valuable LIST OF INVENTIONS 
WAN'TED and sanies Lions Gunueruirrg jjrufitable 
flrltte invention: also information ruga rding prises 
Offered lor InrwiitlOT?, niuang which is 

Prize of One Million Dollars 

offered for une invenTim. and S-LU.KC Tor utliti s. 

Patents That Pny 

Contain* fac similes of unse-licited letters frcirli uUr 
cl Mints who have built up profitable enterprise's 
ffiu ivied upon patents pruv.irBil by us: also endurse- 
nirrais Lt-riin prominent inventors, munofactaiurs. Sen- 
St Off, Cwsr-bMcneii, Governors, ate. 

List of Patent Buyers 

Coni inning jiersonal reiiist-Ste and It'ter’S JiOin Man- 
ufacturers ni:.:l [‘aieut Pruinoteru for paLenLB srruud 
by u*. nnd snggestimns as Vo improvemeiilA desired 
find nr* ides^thpy wjsh to purchase. 

We Advertise Our Clients' 

Inventions Free 

in a list -uf Sunday newspaper* with two million 
circulation, hi cnanuruetUJ Or*.' Journals Slid klk live 
World's ProjfTEss. Sample Copy Free, We iiol only 
save you time and money mi ueruring fiatenVJ. but ob- 
tain patents which PROTECT the invention and PAY, 

After the potent is granted wo :uu,i*i jtoii TO S-Eid- 
YOUR PATENT. 

Foreign Patents 

WE HAVE DIRECT AGENCIES IN ALL THE 
PRINCIPAL FOREIGN COUNTRIES Mid Cfm Se-Curu 
FOREIGN PATENTS in llie shortest possible TIME 
and at the LOWEST COST. We GUARANTEE TO 
SECURE THE FOREIGN PATENTS OR RETURN 
OL'R PEES. Write tor our Illustrated Guide- Bonk tin 
Foreign Patents, sent, free to any address. 



VICTDK BUILDING 

Our new S I MI.IHHJ hiii.ilir £ u-rpiw:ia U. S. K'jtimc Office 
k-:bCLL:Tt.l7 by Ui* fnr Cll.'IC awn mu 

RHnjHKNniij 
Sk mill Nmiinujl Kai-.ls. W**liinirloM. L. 0. 

V*. K. til-- ;lt::‘, Ml-l hlliLek I till k iluCCr p Lvla-citctrdyi N, Vp 
J*itner (Luolkne Lighting C<k, Lliiciefp, III. 

■'runt, WsrHmi fi Cm--, MirR.ndih, Slcinarrli Feed <S*vernnriMi; in 



... r-twi 

'ihf-L, if, liorier to , Mfrs. of J 



... .. ,, , ....,, , ,..UML-|i', l^U 

■f 1'iunLVmz S-.inpJics, tYd-. mba BA- 
!1- IS. blicmliMir ind liriy., Sib*. "'Crr&wi Fleur, Wad, inirimi, u-.C- 

R. G. Dual Cu. r WnuiluxtatL, D.C 
NMtimul Sfovinjn- and fVnw Co., Wa-shinglm, D. C. 



Km^ihfk'irt LjIjimi t Sih^lIiihttl, LU, 

Lmrmite Mills. Mils. I led fiiMrcaiS*. SL Brc-eAe Jve., R„ K lepnod, N. J. 
The Mck in G»n*e and Sirmal Imt. Co.uSnanton,, Pa. 



iNuKifi actif. L'n" Mrra. f'kiiir Sli|| Diunte^nLpT-i, J : ;,.iv,ILiiif Ort^n. ILy, 
t'l-tmher ■:■! Fornmeicc. V aslibiKtnii. L). C. 

Cniiiit Fm-rntr^ Itjnk.. tVa->inFr 1 an, D. t'. 

EJiVi^Iil N J. I Ln 1 1 1 1 L! ^ 1 1 V , WaaliinKtiin, IJ. U. 

Modern CanntrCpl. brldRenpi i. Ala. 

M. IVInifir Lembtr Co., SntboyEaa. Wij. 



VICTOR J. EVANS & CO., Patent Attorneys 

hew remit -OFFICES: 112 NBuuffL MiuiniLrtiu dfticese mi> ouiisut it. 

Main Offices: 724-726 9th St,, N, W M WASHINGTON, D. C. 
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PATENTS 



THAT PROTECT and PAY 



Send for FREE 96 ’page book. 
Advice free. Terms reasonable. Highest references. Best results. 

Send sketch cr mode) for FREE examination and o^nion, 

RtCOItunthdttl IVtenfc Lawyer in the Bankers' Rcjiitt r «nil special litt Ilf (Kjlwtcd lnwycni. 

Al*tC in Mftrt LbW Dirisclury, Sharp- and All-ema n J E Dir c c tc»ry of Lawyer!, The 

Gnit-Pttul Directory af Uwr«T<, and Kimc h i lnr«malioitnl Law DircdarjF. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

A larg’*? lint of strong recommendations furnished free 

WATSON E. COLEMAN, Patent Lawyer, 622 F St., N.W., Washington, D.C. 




Manufacture)!! 
are rrinshiurly wrdLinf! rfie f<i T 
new ideas pniLOWftsd by OW EH PATENT3. ’Send fur my jrc* 
literature and. read their wiants. 

fftfr i Tti^Ot fihfwl JMLtut books puMiskLil ! TJ.piigr 
r IICL ■ jfuidu 111 SutfEMEul Patent! Stepping Stoned 
IfOnlnttiiDR list af arer MO inventions! wauled; Htmiu prlxca, 
reward offers, etc.} end. 1,1 Paten* Promotion lp {telle hi>w io 
wr-ll j-our iiuhts ; chief causes. i.i failure, etc}. All M-ni free 
miwit i 

Vcj-j ]■ iuIi l-i-L reference!. My jH.-rauji.aL urvte**. I kelp. my 
cLirnLa lull llielr pulmCr u r diapai-n n-i Sli-rif npydicaliijffi!, 
AJdrn irwm. N-a n h]l ; Ti.l Je n LncurmJ tij >vri linp- ,rva- Kt" 

monufuturina Ea=iJN"P- J Bfls.nT». patent or no- Foe. No 
char** For renort or to- r*tentn>iility, proclicabilily, Elt. 

RICHARD B. OWEN, 9 Owen Dull ding. Washington. 1\ C. 



BUILD 
FORTUNES 
FOR YOU 



PATENTS 

Out free booklets teLL Jirjw, whut to invent. How 
TO Chouse An ATttUtNHf, and save yon money. 

Pmajl-e-touii clicBEa in iillilatn. El iS liable 
ami nlW iwf. r.nf.i, WRITE TODAY 

D. SWIFT & CO* 



n,|7 tspri'i-sn i rfi'., 

^ ASIIIKCTTON M. C. 



PATENTS 



PKOCUAED AND SOLD; 

Easy terms ; carcfuL, -con- 
- scicntioua work; advice 

FREE; new BOOK FREE; correspondence 
solicited ; highest references ; send sketch to-d-ny, 

R. J. &MVDE &8 CB a^ Oieaflo, IIL 



PATENTS 



C, L, PARKER 

famirlp kinifocr Tlnnlnruc 
L"-jrr*, U- H-,. J’ateat (HEk 

Patent Lawyer 

SIP McG ILL Dluj . 

■ WAlHlNftTOM.D, 5, 

Patails, Trade Mufta C*pyrigbts, Patent Litigation 

Handbook for JfivcormT:, “ Protectm*. Eyplnitina 
find St-! line In.T«itiim**.“ *en.t free upiin tuque-it. 



Patents that PROTECT 

Por K li [ i*. h". >■: - 1 1 ' K rwMTilH, b^„ Q^nd fc Efarnpr For 

our hew IS. pare book at Ibienie Ibiercii ti> I uvettusH, 

E. 1. i A. E. L.O.J, Hurt. *3, Wi»iiriEtnii, J>.C, , Erttb. 111-1 



j 




morons 



Uut ll-fain lli^ln-nijK 
■ini ¥twi. Limr IrU jr 
,\r* Wrt* iJ[ Cliumv. 

AH '*■*■'■11)1 imrclurt i* l*« I- 1: 1*1 miet i _ - ■ ;l f I . 
uKr. i-il Ip-K.liiitcrr. dm. L*h.*I- bxtL JI^th in 
■!t-icrjf* | . r .Lcr itcci nruil ep.iIi, -rlr. Vi& 
ur exited iircclunks, uvrr thirty vc-tri t ■, 
tcncci-r-e anil luv# nu rd ilif l^-^r 
■ ~ ii I m ■ Ei ifr« ■.-rmjrrtTT, A%L |hi I'n ->‘c 1 Su. 

r-saiuluitiin lr«, C ItrfiiliifciillL Turk 
Tirl^ily i-cnr.L^r.-jijl. 

A. NAjCEE & SC3N 

y;.-313 wh ]'in:j.i.i r.|iiH. F. ._ 



AH IMPORTANT PATEHT LAW DECISION— Tho 

United £t*tei Court of ApfKviU. Uri tilt S^-t-risti Circuit 
CtJiiif-isI has TL'ct-ntiy dt-cidcd an importnn 1 ). Ofihii in 
-pitL-rtt i:Lw ha | beptErafarc jifliaei) ujiptt in ine form 

PTEEEQtEd, 

The l!flc1:« lil «ho cast- were, lliit A raieMl B fur dam- 
Arw Tct<"l(ipi£ funm ll's utlii# 11 mavliinu wheel) :it- 
frinfrrd A': patent. Until the mi it wa-i brnii^kt. It did 
flut U:tai>»" lie wus inl'riii U .iji w A'-- |ijtt-3ij. h-mcE Tie wat 







CCH AHICA.L 

SUPPLIES AND MATERIAL 
if jlII I i 

-CKM.litMil.HrAE. iND 

MlSHI MACH IN EL WORK 

Y*> *rrrr. 

i£± MILK iiTftEET, hobtoh 



AMERICAS WODEL AND TOOL WORKS 

417-C31 W. Jnch-rnn flivd.. CHIC4C0 

WE MAKE MODELS, TOOLS., DIES, MOLDS, FATTEHMS 
ANti MODEL PARTS. EXPERT DEAR CliTTTIM. 
blVIMkivnii H>--»^Nnp«rP ..^4 |J Ah H *lf* *n*iil-P*i7 NUlifl *, 



1 at lie lift Vrtuw fitTine-iwnwIil Infirm quiiiiilciBDd hir- 
Li S» UU 1 CjUT j| Ia j ^ nii»!nn Ij'.Ljrjf equipped -nT.h shf 
_ _ B ll>4^[ h i oj>: W inery ciilLIc uh lu rruko r.Irrri*- 

Miiniirari'iinTirr ■anif.liici- in radii or mod at n thit!- L.v 

iTianur aCLUrin g £fliinkrliR: Wrbntcfiai^ 

“ rtic^d u:l r.-s.'Llcrn ■icpjrcrni. 

TJNt.EY PAHS klFf;. CO,. 232 N. Slat. Siretl. CHICAGO 



— t ir i ifcf it? -r^ To tkLuun rri<:turo M KTA I. 1 
WAIT 1 C# U Hl-UCULTIBH, SO 

I ti ntnlilng' 15 h-*, T o i> I h and Kp«o 1 n.l 
[> 1 .ai r hljlrry, KlJU'FI I.'onbt'liitr- MjUl | ■ ILI B Tit . 

NATIONAL BIAHFING £ KLECTKIO U'OllHV 
113 S, CliiLElFIl >L 3 -h-«i. Ij ■- 1 Jl . Id tlClOBBu , 111 , 



ATalk to the Inventor 

LEARN HOW A PATENT MAY BE MADE VALUABLE 




II ill err in HT lurb fee st, aiipLkjUun in s-cuir i&a, T can fj«i I *- j c 
H. Kji L rt..I ci^liln li In jhj LkIlitc -feJia-j- vc-ur ^jij-liiT.iIrci. f OSIia rOC 

a 1 F K F F 

r.c^iei ol Fcif<*i Farrnr*. *nd Hrjjofi. In Etwj" Cue | ■ “j““ 

E hxY-r jwIct.vt'I iofnlxuDi rcpc-rlFl trc^-^IcnliLlc rtw-wi-wc | BOOK. 

WOODWARD. Bill land C Stn^ Oppoiltt Pnl«nt Ofht*. 



WtiiLt loti Sti rmLrl knuiv 
IV lint to lnvcul 
Wlnit HOT t-u lnT*ht 
lltur to He-H Your !*i%1*ril 
WAfiHINCTON. D. C, 



'TlClhl 



>riai 
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SEBASTIAN 



15-INCH LATHE 




The Low Fries > Perfect QiajLlilv lathe for 
the {iaryjie, Aitlrtiiiiibile and General Repair 
Shop* If you are in the market for a 
lathe, be sure and investigate the merits 
of the Seltiislian, We also build 9-inch 
and 10-inch foot power lathes, 

Caiatoq mailed fret on request 

THE SEBASTIAN LATHE C(L 




QUALITY AND PRICE ARE RIGHT 

NO REASON WHY 

YOU SHOULD HOT BUY 

SAVE S 25 0 J TO 57515 

Ash for Our IY1 ac in I n ©ry Catalog “G" 
white ran n Totum mailed face oh bequest, 

SEARS, ROEBUCK AND O0 M CHICAGO 



innocent cf mevndunjIV jnw^Jing A S fL^bits. 

l-'trehvxmore, II did nod bu|ji:i uimE hi a - mirmEms p ,: i- 
cliltiL uiiLil .V- piccfii w IT' years old, ar.il durii'L r 
llii’s*, 13 yuan oUilt madlirH-t fn? 1l-.1i n*; die name work 
In n IwILlt manner and 71 reducin'? a l-elkT r-'iull. Im >1 

l.i , n Lii'.i riii i! Arid i re l.c-inp; Mid. 

The Court held that machine uifrhigci] .V* pBteuc 



ftur Immense factory Can Save Von Money 

fits StampaiLgs. PonreJam . Enameling'. 

Wi> in< in Ti'XEm'Lliir, &iEiiiu.|ii,ii|r 1111J 

H i-i rmisi: Aim 11 .e.no_ J > 1 1 1 1- , ft-j'iM'r, Tin 

I'LbLii, Mi-iml. I^IicvC. fiL'j-l Ami ( P:s| irur. 
.l.i pin nl iipr is nlL niL-Cirr. TL.11 Hanp; mill IjjfiE 

I i ul 1.111 ..-.i ;iL;. ■Tolnr^rk. L-I uli I LPxici'i. IJii irk 

l^kv-riv iiev irum n-L bf h Hi inter 11 •= 1 1 - L 11 - 1 1 1 1 E ■ • 
pi .11 l in 1 1 : a. iiwit Y'l KnH I.rl 111 

II ..mis - - willi jihi j.ii'1 ih'uiiI init u Miviuy. 

i.U 111 : 11 . iMkHAliklL A TMKtf 1 11 . 

f".i>fiir*iT E>r-pi. ^Vli . 





DON’T DISCARD 

BROKEN PARTS 

IL'iV# Tli-m 'Afilrtt iTifcjrrl.iT lij she ■! !l i > A r-i'l y- 
Iiiii r l^ratr-ti-xAa £ E w: is I , f ix NIL IFh-il- 
Ij riMii4 ! , fuiPtifiE-j. X Lu in Lei ini 1 JliiiI r 1 1 1 
ei I linr hi hI:lI.h rnN lw -■ 1 1 - 1 1 3 9 - 1 1 „ TIjieiix- 
f nimirLn k .|!hm etl cn , W »* L >1 L :l lt 
i« itie ii<-s for repnLr Mi-u*eim «ht Iiit gi- 

|il iL li 1» *-U|l]lII«-r| . 

HAVI3 EOIFRJMONVILIE CO. 

Lfl[, fflul Sl. MW Vfin . IDS St lih^WU 



Erickson Leg 

SULD I-Th' tL-vsY J EffUS 
The Jan?** Ilip.Tx [nei^rjr -,n iht-»nrld, 

K. N. KEMk^ i% AIL I CKLI'IAI I.LSTII H 
IT Wbiitar^T' Atu , K., Mixhkieqi.u, VIihh. 



IJms licit dilate, ovfihtut 
OfdftWfflJ of slump, 
/nr Cal-af-Dfr 





LATHES 



J| taB ^ Sct*w CdUhril 

1 L " / [b Fnjotiir Pwwer 

*P * O 



6 to J 3 inch 
= CATALOG FREE- 



SflllTH ItFKn M iCITIWE TOM, tO .,,13 M jJlym 5,, p S0hlli Ht md.tua. 




LATHES 

9 to l 3-incIi Swing 

List and up according 

co ul.ee. When i c-.vJy Lit luay mind 
for Lartm CaLuki: and ji'icCA- 

W. F. & John BjirfltfS Cft. 

IWJtiibySlrrrL BdClirnBlL ELL, 



$25 to $50 a Day PROFIT for Well Drillers 



^■pM-ttinpr AHMSTROTfJj Maclimri. Our Patented rnlcmtl LuuiFJcnmiiini: •■'r- 11 

Band Wheel Clutch, thefln!nt«it impnivt-menL knuwn, Rives, imui'i^iiiL^I c-yTi- ' LT 
I rat wit drildlnr rnm ioci. Ends ImI mot xin. This a nd mix Iniptuvvd . »•* lied [‘riciinn 
SIcvistH di> am, with nil attna-.h mania, hnUnco whociA, ra.jt trrakei, rajiM, bumri^FA, 

I run die beams, ttiamptr -HX%. ccwndic xnllcm, ttiaihB. i-pilnm. Kprockrcs and ral rtn-ts. 

Sill,:.. MTIHIMITI, C<J^.|T11 5n.l ril'Uj-, !* irrvnl ItiM Hr|||,r OFil X CVB* o'*F And t lu|.,.| mill l!> 

III I UHl I Ml. HtI 1 1-. ■ nir.Tli Tuf* .It ll^ar nnat thll q lisr.y c«l l|l'C mnuh |W *■ El a usitrurLa •!.' ' ih 

to Ur eii'i'MK'nrMTV rnr mnkin^ liLc namiiia qniukin 

OKir V*L'j«iai.- 154 -Pub* Book oti WplI Di'ill iric - 

A ltla-a-i* .;.lliW, |l|wflrlli>ii aACTi )au' .'■ TiS SUM-LIT I'A nX-lldlrllllRf, CMlIne ^ pwiln a*-. Pull 

^I1«V Irtyiiyciul, V*I| ae*1 |I -1 ;i »e«HlMLIn w«4M|l|ll>l*. HrM«l 1'tvtNtvrrarjnr. I n h 

Mfg* CompEiiiy, lO Clay 



H ffTBSiESM 

m ' 




}J t V71& 



li: r, ojZ'TUl * |L ~?1 

Street, Waterloo, Iowa 



,J ] dear 
$50 a day 
■a StXiv#' * se- 
ll u n * c* . 

^Ttfo& 

KELLEV. 
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It costs nothing to 
maintain a 

DIUp Ram and 

Pneumatic Tank 

Water System 

Moreover the first 
cost is low and no 
fuel or power oth-e r 
than the water 
itself is required. 

It works automatically day and 
night, winter and summer, and 
you need never go near it. 

WHlc for catalogue describing this 
water system which is unequalled in 
economy, simplicity and reliability, 

RIFE ENGINE CO. 

2i 31 Trinity Building, New York l 

I 





The Crescent [Inherit Wood Worker 

iv i'.lL the wood warjtLr.K eq'jspmtr.L 
that i> ill 1 rili(i H many p I i-ri n c - - It 

Civ'll fciirfi q <'i.i-;|l wOud worlr- 
inr; nut! it in une machine Lha( id 
durable, accurate arm ccrrvenier.l . 
Cfmnidnrinffthn aplrndld quality at 
(lie Ur* price tS mod^raUi. 

HIE Cltl-SCENT KBCH 3 NE CO. 

SI Calumb.a Si.. Lrtlini in. Util». 



,li( TQDA 1 

ro* speiial 

CmtflG 








1_ HAUENOW. WPW HUVUir COHN. 

U&h LEEMAN BROS. 5ii* F 
VACUUM PUMP with 200 
ft hose and 3 hurse pewesr. 
Thrac pumps fake up their 

own wear, tfsed for portable 

and atal Lfittary outfits,. SLecsS 
to 35 fi cubic feet per minute, 

CJiTJLLUC Mir. .2 A 

LEIMAN BROS. 

OS r. John 9 t. fJflw V wb I 



SS RED DEVIL Mom 

DO YOUR WORK 




O - Inch Motor 

[nnpraved coarinic 
nir,n,jbsjniurfiv pi-r- 
res.L, runs y y u r 
wariiiuir machine unit a 
h undren (icfcsftT t In j n a n . 

Power for an all teole. ii 
horse power rat J -sj ■ in.cb 
pipr, l J ll pniiiirin ]HT&sy;i.*; 

] Fsorse pir.i'LT on 2 - inch pipe, l>CI pourr-dti 
pressure New net price, £- 5 .10 cu.i 
with erder. 

M il. Ll'il 4 -icyll M-.'LOra 

for n nndmflc, !-■ ■I'ilii : ; 
ind t> 1 1 linp. Runs new 
n"!£ nui L-iinr*. bn::,. !kiL- 
lli: 'A.iinllLi':-. rlL. Jri'J'j 

wi ih emery, _bnffii'£ 

¥.]ir-r E. >,iS vrr 7111! .-I . :l 
nailey, J 3 , 1 *. L -113 

Mo lot Hid. [uilley only, 
f i t • Ir.tr> |hmt 1 s 
an oil pounds jirtcj-'iird. 

TinpruvedianBlruni™, 

X|:rr:ih. ■ "i I :■ 5,.i'> 
rdvdludriiinper annute. 
l.i'i It Nier'iihcjlly n^-d 

iiR-rlii,iiin lly p r r ! t cl 
seru.il witty mnruriiLiTi- 
uficHired. Patented 

I'vmrlr ilyl bill ti L i. L 1 1 , ,1 

p->, ilblt. Tremendous, 
eo.lprit wj.rrj.Ti!:! lhE [urce. 

Miiiiut IiJlL i'i T ■■■! ' r 1 1 n , 

CATALOGUE AND 
LARGE 3 HEETPfiE£ 



liter:-. 

Umi.jt 

Wind 



DIVINE WATER MOTOR CO. 



Oeot. T UTICA. NEW YORK. U.S.A. 



!•«<•« m'k iiv" !«ji tai»|w»re «r wl OHltr. -e '-‘1 s’ndiPM lr** 
Inwlilrj :-n "TI"--!!. HbJ Design Cl W"lrt WtKrri " 



.li I • : 11 . .1 !'■ I: 1 :il :-i - 91 1 i:r i> 1 -I . -.1 -. . 11 : ■ n- . 

hut A was alloweel only □I'Mibinal JiiiTii.ije?, iifCiiLio- liis 
jNttenccd machiih was. jlri aa .t:h li i i ns ihuhi: jiiitjuid 
■ :mi( ibtiolffry A cnuit be baumf by thd compeli- 
ti™ vtTeet of such latef niaclTtrit-i. Jn ei'her wunU, 11 

l! receivi-ll SICI : l- : i 1 :i :k:ni:.i |^). j r O I — I 'T..in|f :i n:.-* :*bi u-* 

Wbicli infrihavd A'h iialunt, as he ctnld have bought 
lignin rrinjrinit machines v. Im l: v.,n:lil .In i.rictt uivib thns 
A"* ] i:T 1 1 ■ i l I l- 1 1 i n : i L; !"| ■ n- 1 . . th e Cotirt wouliE not iKaalizu 33 ’t 
:ii - e ? 1 'y mutiny I ■ i in pay daii.a^ts to A r ■ . ! i 1 1 , ■ m i_- 1 l Ti’s 
machine was held lo he an Infringepnen) ^f A L t ys.ii-i:.i. 

I'li- i.f ih-c alr:i-. 7 c ifcrixioD is that Ihc fl^iwr of 

a iialuit cannot kcqw d a in a hi -e irom an infringt-r cF 




nrr. . 






UUidlrible K«y* in One Ximit* 1 

lly ih ' 1 fi^rrifcrii Key J-'LLhn ia~ -Y l-iyi-li I m"* 

lE.TjJ.kJT I r ftT Mu Til ielr. a ll.llilr« aj|iri iflU-l il - Is”-, 

Jlejjlr alicf lH . Ejb ra re I La a, C.irfi-nteri, Mailt- r N--- 

” ■ J_ ' " j tnnip 



1 I’rjnr jirrj I'J rrlr..L;-i. 4 T bo / hj b*«£ ltr r 
I , t nifhrib r : rr^j 1+ 1 *■ mlLh two Mitjt inrHn r.”rl chit 
n™ rt-T-Jrl claim ilEiEhniPK. lUmii Irp •.•flee 
alinry UraproT Jtw 3Toife (7 «Ip. Mhlnrn«r,1 dy rrLirn 
8 l*f # i r^yf, r'—ThJ ^Icf rurai»fc*'‘l il f r -1 il, Aapn-iJ. pnnv 

- B*riJ fi.? (-nuiar l^-l fij- «|| pli-i-; fill iurlinr 

H.UtEUSON A slK lr« Si r+pr. JLH 1I118K 




Grow Mushrooms 

Big and Quick Profits 

Corf* Little to Start a 
S afe Buiineu 

■net', 3«i v«n>r iuMnie W m> S?n st 
week by ScaminR nur-li remm cul- 
ture f t loin biflpi-::t mushniDin mart 
inebewcitM. Pourtcen years’ esc- 
pci Ie 1 ^nphlcs any man 

_ ii- immi jhTMCtiL'al LaHtructimii 
worth many tlaliars. Only spute 
(T iny requir-wt. Can be drawn in 
ihcdn, aid barns, "or twit-emeriti'! _1 hi'v-r. uL:i ri rh-| 1 lii.ii.iHiirHl:-- 
TiiTiJ wlII A hciw j'cri haw Free. Th in in yaur oi’portnnLly ; rend 
For Kris- Vrtrfik elvlnjt paniculrir^, how to start, etc. Add ■ cm- 



JACKSON MUSHROOM FARM 
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Swell, Nobby Suit 

* 12 — 




Made to Your 

Measure, Only 

V.'-nr tailor would ivik $U. 

I" far n similar null; 

IV hy Mould J'lUl |lly ! I” HllirlL Viii/tithh^ 
price for no Luttef zrniicu.fi f 

Why ■ri-.nilmig in. ttijit Jund-me-dnwn run - -. 
nLr>i >lna lm ii . : iii.iir-niMilv KpirmqniR :if 
Je» thau ready- mule iu.clr:' vl-'c deal itnttc 
■pdlb sliq tonr-nmer— no middlemen's prr.(h to 
Taj.-. Us jiuku yi.iii * atyl'sh. perStet filtihK, 
liecter rveftrlhs *. il nr ik.li ij. l ihiii i:.i cjb 
imreiLii y Iniy tram your Jucil alLnr or L.:.’iL=f, 
fiii'i yrejiaj.- e-rpruii. H'linrtvi;. 



Samples and 
Stylo Book 



FREE 



Why eniiiin.ni- to »^r rbr-ddr, ili-RltinBctotf'sa? 
You Just uufae your rcLeeilvn Jr™ nur Shyl. 
Clin I :i in. r :| -.p' !v lent oE floill #Alf |:kf-. llli 

Pl.hr s, cJ-rfRiR.-.nrr the danie^i. i-w cl Fe it 



Jt-Witl, whirl) 

lamt dcritf ui Bod i~ipJiHin. B 

aLyl«n ever crMled. (Il» W .1) lllitb. yiiu. Uk I.ii.It-. n-. JifJ-, r!-v ,^, r, 
H I'lncni'brr, ire guftmitte to fll Mill wc tnlnr ill your 
epei Cnr.ianry ir:rci| . cut and iri’niilcJ v? tl ;• ir y. ill vuit it. 
J here ir pcsltlvcLv sin thc-H^u fur » iTi!*iake niili, our simple, 
irt p«rirct, syils!'.'! L't IlLLnc mtiiiiretacril, 

$7,511 English Slip-on Raincoat 30,95 

Alhlilululf Wtstorpronr h mh 

To prove hitw dnxe »« Hull direct in yov:. we irill send ynn 
a hand*. pin, durable |7.5S Enfrluh Jiiiiwcn Biinrwoi, a Ton- 

lulcly -rt.iiui sjt-kiiil, luff with rnry oritT loi 1 r .lit nr 

B'rercoit 

The Fort DerrborTi Natiriiiat JKiaik -■ ■ r CTiirm^o will tclE vim 
that we >» ataiiijcoiLilr. FI. tiiru and -tend Co euc Tct. Scyle- 
Hunk today. Lo vnL Agtnil. weni-iiL Si| yemr territory. 

Madison Tailors ■ 



anutD, 



ILUhDIS- 



SHi'l patent if the iiifiiupri ■enuiil hai-e avoided the jrat- 
ent hr mAbiiic or nsmy mMiintriiiffiritf isiarfiiitrs or 
pTtsel« which are better than the; t&verai bj- |li<- 
paJtent. IS ett i.iiiligril tit t>i >>ji tmiik Llie inlTaikg ing in - 




LYON & HEALY 

Hfi-H 1 E- ArUm. St- CHICAGO 

>rLII iiiini frvi', iiH'jrly f-nl p«rk'''! 

C'lifciikiK r-f II Jt r il [r.icmill'.-iiCr. 

U'au^nKk nf F«.n* 1 1 1 wtril i' ‘30*. 

ilnirrlbiTii; Mm ‘Utk-lfi far Uuudd 

or JJT'im Ootipik 

BIO BOOK FREE 

f.'-l Linn -| T. - C T 1 1 .■■ I : CnV Am i I rnr Rnndk 

)A''S( .hit !lt-.l bl -lll." I'."'. - T_ I ':HrH. Sl-lri.h. I 
I.i -t HE Hhiiil 7iL'i>iv. Ill riiBi Icrdity ! 




OVER S5 YEARS' 
EXPERIENCE 



Pate ms 



I fin l/L l¥lHnr\a 

DESIGNS 
CO PVR tCHTS, * 0 - 

Anvope Beriitin^ a ahetch pnd dtSOfiDtlOh cucsy quiickty 
axcerlain our opinion five w but hue 1 uu invention is priAaMv 
patmlnbl^. C :i m m 1 1 n L r.a i m n s strictly ci.ti fidcr_ti.il. Ili.hi:;:illlk 
kin tkairiflin porst f rw. Oldest ajreficp for securuiff pptfru^, 
PlW taktm j:ti;nugl'H Mutin * Cflv tCMtVC tpnr^ Tuttir, 
w-jihoi.iL t’luarge, in Lhe 

Scientific Hmerican. 

A wr# kly. rjirpeM dvftiUlwn -"'f-iriv scientific 

J-.Miiiil. TetTfii, SI a. year ; tau/ mooilij, f-L. Kiiwl by jI I sum pJcaUcn, 

MUNN & Cd.ssflRrwuiwuy SEW YORK 



Elt^nch iiftf. B2DF Bl. VuLiiniHiB. El ft. 




^This Wonderful New M 7^V 

Style Edison shipped F KlLu 



Vca t j r OLi may have Ihla M-oadfcIul tLtvr cutfil 
nr your diDicc nf yneny (rthor* slLLppcd cinoiut^tjf 
iiilJ jtt>aiiSveljf free- ax [:s:r uA'ttr bi tuv.', 

Mr. Edison Says: 

M l Want to See a HiDHearapti hi frtrr Arn cricatF Hon g" 

Fnr llic plLnnofrHipJl M h[r, KtitEun’i Pft end lloktiy. ikhd 
tie- k titKWB at ivhu t immeji-te vnLue ft ■■ lq have tli I* iv-tiii. 
iJi.'rt.i I enf erlnl rter I n t hi- li nme, wl tli I In vnrh-ty of enter 
UllSHmiP D'f 5 'nuriff rnid i>|J w|ui gplht-r LQ Hit t-ueriihtf. 

The Edison Offer 

Ithanop'taph and your chalca at all Iha Atulmnst 

rnH-jifHEH Hit-ii *tj iilisiJcili,|y Filt! Ichici— mi chllnaliehHi tin 

dCEiDdlt. tiu tfu:nu.igtt-t< ut-r C. O, i>, t u w . v]iu.ievtr.W'n 

v;lhI jkin Lu have ntl thu wpltiei. Iwp-uteiia, viuJl 

yiUe» r idLi-iitreU, grind eperar. alu the uemil mu4, vtv,. 

iiy dii WiirM'n. fifUfE inUbL Uiuraln nor tPlilr-H^ f m 1 Irjfvd'l, 
Th"n— i*lirn r™ an* tlucmi ttIjii Ui* it ki.k 10 wl 



A FI Wcairr treroendematy proud 

tltir Reason^ Jll ' vr instrument. 
v U1 Iffbf Ml Jt In yuor 

t{'»'n weJbWHti eVcryirndy will JIIJ- that iioLhiny like it has 
ever ki-n linml— uivuiiilertuh m p; ahJ, n Lva .-JJ jI. juila a Uipc 

lit i : " I rpinLri - iv wu u-il jiicx-lli.L uL k"i[ nent Put — if jfjI Jwi. 

thru Hciuii-luity hiLil-, Wi J LVuiiE tu Luy 4 eu uf L|il-u 1 huw *tyk tlili- 

5V*y: ttfptlttaltf PJ J *if PPf +ffUP'«pV «» t >■“ ui f J fju f-rf ^tj+h.wh'Jh j 
refills.- hurTBAiiii prdc*— .. I'.Hf ik fiiJj i - 1 - rv.'/x i rx fiiay iij- ^7 _ J “■ " 

I^Thnp* Fail y 'll I ri*. r-l -i n II Ik* pl-id ha kerp thu niuLli 



t. J^xiL i 



TplUW'iy h'J'ff nr C r ll by pl>4 iii^a-isy thitt f»n iwntjca !hf nrw Eriiinn 

cn the f r«j loon - tw U>»t tu our w*r <d iTuirfitr iu< 



yvendetEui aupcnar-lr. 



Get the New Edison Catalog 

:/ 



fffVa ,jB r i"f Vf-ii nur T_-|..-!"jirT«f .r-*' FdikiQ 
Ihji. 1 ^ Xlil lull DOfllCM'Lirf ill uiir »j udilm-rnl 

Ere* !apn r -si.^liRf i it torn 

o'l* It-diY— limn 111 ddfiY. C**lh?lwi .* 
hnj ■ ■> arrd irarn uil nJb>.«iC WH- T»cml#ri ** 

I ul Irn trial uHcr. ScifJ yo*-T Jf 

and r.wJribi c-n u pv^'-il f-sf'l cc 



FREE COUPON 

Eiiisnrf FtiBnuBfeptl 
Distributers 
I. K. ■ Elibin, Viu Fm, fc Jflrr. 

vfl&oT-i mi / RtinBW 11W ttwrs.CL 

iVjAJIi'Lu^n / W iSL"«aui. ary chE- 
I* puEinnH c-n rnr. i^suu hi?d m-n 

yuur pr-::i* Fiilipnn t’nLil-i-p:-, nmJ 
iL-‘j full 3 nrLk;ulurvi -uF yuur u umkr<- 
FjI F;pwj OlTi r uu by rkulw -u£ h lit:* 
hLjiLij tidihun L : ai i; j.j ■: l, 



d> >j illn'ill. 

5W | *4 Hk^V, 

Edisom fliouogiaph 

Dislrihntera , 

JWl.u I. L U-'.h'HH s 
' «■ I'm, fl.' M ■ r- JI 
/•yiji* u i. T<t «■ 11SI * 

CM ICAOOL ILTh. C 
WVy n UfKf . (® V 
IwitSl $H Hr-lr-- £ 
tl'-"i, : ■” II .J | 

Qdl.f. JtST 
iii'tAr-e.** 
f. nil. ,1 

Hi A'Jihrtt 



A 



'J* My I-rjin-:.... 



, .. !M 



fJeiTsc .1 , r e iq f t n j l J^puJar .l/eeafmtfjr 



POPULAR MECHANICS ADVERTISING SECTION 



Ui 



On that 
Nice Model 




Scraper 

You 'll be proud of the result 

Fur ptfoduciruf beautiful smooth -surfaciea 
on aIL kinds of fine woodwork, there is no 
tool so convenient as this Ecraper. 

In an ir.sMni you can have n new, <h»rp,. rn&o 
cutting cdp-e by taming (he handle with tlw bull 
Joint «nnnftcrian, 

Y-OU CB*? get inl-4 eorneri ur dose up tD walls 
without bruism^ your knuckles. 

Fur silt at the nearest hardware Stine. Sendf-nr 
our Catalog No. 19AP. 

THE L. S. STARRETT CO* 

ATHOL, MASS, 42 -Id 



I 



FOR MENDING HARNESS 

dioii, tflnt-i, sivnitlSfli, pulley belts, carpels, 
noddles, unit Canes, bn^trv tups. dash boards, 
or any ht-nvy nijuvrial. fliewnn’s 

y.- *. JIuLpmaH-C Awl ia Ills an.lv 

tt£j perfect Sewing /Lw[, 

STEWABT. 
/ * MHWEEK CO. 

w. iut#r nnc ktur . 11 H ttl[- T , I fi ng ir j, r „, 

imtknlnbj. tawi«i*lK ■■ AM llcrmnn Strut 

ar™ufn J1.2S, hH ilMnHnrw*. HorcKtr-r, Mass* 




™ Van Expansion Boll 

Fastens all kinds of apparatus to 
Concrete, Brick, Stone, Marble, Tile, 
etc., and will not mar the surface. 
The VAN is not like ordinary bolts. 
There's no waste “no loose parts — 
no time spent asaen blin£ il, (hue feiece 

composition metal — ■ greater Holding 

Fewer. Temporary isal over bottom prevents 
clogging. Will not rust — loosen — or pull out.. 

Delies All R$|s — Prove ll lo Yourself 

Write for tree sample arid. buOklet “ Does It F-PV' ? " 

C. B. YAM UUIUtP CO-, 417 Furl Dusifcim M . CD1CAO 




I lit jure tfus i !,'■.' i! 1 1 li. J bread ts on ibt tut t/ett Duf.l 

You men who use tools 

— wfie*i you buy your Auscr B-k (he oiiginnl IXWIJi and, 
]'50k sJiarp- fur the brand. The toughest job die IRWIN 
yvrfocts. Bores dear, and swift throiipk -soft, hard or 
knotty wood. 

IRWIN Auger 

■will nor bend iir Tm>aK Or l-flLl, Maatcr Wurkmen cheese it 
they kr.uw its making, Extra hi (fit Grade tied bfa auger -h.it> 
steel in one piece. Larne turned ky tin nil to Ike tJim. rwltli 
41 : an inch. Heads nnd t-imrrs. Hl5&r|>:n.-iHt by tmnii fiUttg 
T fniJKSfMl by SeibW process- ■Unh.BG'wn to nnltati, ts. 

You get your money back on on 

IRWIN if it fails to suit you 

The (inly aulid oenler-slern bit made in all styles and 
Bines for every use. Sold by (tenters, everywhere. It you 
fad to find the Gwiftirtte&f IRWIN write Lie. 

IRWIN AUGER BIT COMPANY 

fnirffst iri l Sir | I'im'M 

STATION I IS WILMINGTON, OHIO 

dune nrul at™ ]i^il iv ]iay the cost's- of the litigation. 
Patentees who expect to recover damn^es Emeu Jo- 
friiiKcr, (if Muir -jKlieuLH h1i(iliI-:I In 1 in jxiHrliotfc tn sh-ir.v 
itini ike inventions covered liy tlteLf jvfticiitB Ih-iilt 
chn-i ^iinLliiT 3iiL-r-uiii-.il-, which ^i.rt avnilnlile la ihe ir.- 
fringers, and rrhieb do net trespass upon Ike patentee's 
fights. 

New Jersey rviRiitinsur Lib high BirmdriTiI ef pililiv 
schmils at a COM of a-bsiut erntw per day a. lmpil. 



WRITE FOR 
CATALOGUE 
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PHILLIPS SPRING HAMMER 

For drilling hol es in Concrete, 

Brick, Marblbj Ttld,, Conduit, etc, 

Will drill 1 0 times? faster than by hand 

Strikes Ski to SUM fclnwe per lniru ire Tke spring dare, 
the -work. M.ihesi koli-: .l-i 1 in;, Tf*< sib (lUmeicri Thin tml 
ran save you munny. Get ft now, 

ORR & LOCKETT HARDWARE CO. 

14-16 W. Kanili, ipk SL CHICAGO, ILL, 



THE EXCELSIOR BRAD SET. PRICE 2S CENTS 




Hia ENG IS 

nAOH^TiZEti 



lilts Ha [3 
inJ hu. HJ 

h-jb linn It 

to ^ ia. Ike 

The coat iDustrzked abbve will bfl iiltllspetiefihle («- thGPallrrii Maker, Cabinet Maker, or ricture Framer who purckanes it. It 
will set brads id places tha-. would be snaAoessilile wil llOUt it. #nd ditpenseo with the brad awl pnd nn.il seg. If, after a lair 

, Stanford TttlSM &J2 York Of 



Tiqhl 



>rial 
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JAP CHILDREN MAKE CARDENS— In Jupau 

every <we loves garden*, Icnawt (cardene, and inqki-s 
Kardeiij. The srhiLilrtn amuw tlvtrn selves nidi Loi- j;nr 
ili iLh mstend t>( mud pies, uid model n-Lcl innjiA in tfi-e 
unds oJ Khoo] r'lnjar-uumis. In the recent war* the 

hirldterg, JlMit [-mi K n.:ir-::li r- , S'll nSL'il lli^irtsclvr j b y 

making' little he me land scares beftnu their tent*. 

Tn rtinr-r rrrimtr: linic-H riri|:-£njr M anil k'ii S pins sliiJ[taErr3 

and joined or eslahlislieil mrsiiasierics in Rui'o, ili.ii thej 
micht the better nieditaLe upon the eternal truths and 



Only *14.50 

For this Home Bench 

Besides its convenience: 
and usefulness. ytrtl ‘will 
aave ita price In a year 
by doing repair wort and ” fixing things" that 
you now pay a carpenter or repair mSP to do. 
TJujushItiue t?f bemteg have borne benches we 
have furnished— why not you ? 

T« k 51 k.lBL Sfl k, ndr. nit 4 13-kti [bed rp po-lka <:t dark mde 

Grand Rapids Hand Screw Co* 

lt» F rural Ave. Korth. ti H.1N [1 RAPIDS, IWIC*r + 



csviools 

JUST PUBLISHED 



A new Hand- Boot full of 
interesting information for 
C^rucntLTN A Pattern Makers 



Machinists 
MAAOtu 
Plumbers 
Amu k'urs 



Cabinet Makers 

Millwrights 

Whe^lwriifUite 

Hou^halders 



It not only illustrates and de- 
scribes over four hundred Stunley 
TooLb, hut also contains a number 
of very handy tables. 

Tables that you have tn refer 
to time and again. 

For instance: 

Tables of Measures and Weigh fs„ 
Li? rig, Square, Cubic* Liquid, Dry,, 
^voj'rdjrpaiSj Troy 1 Apothecaries, ele. 
Tables of C |" rca mferrn ceS, Arens, 
ScjfiureSsCriiws^gEicrre and Cube Rants. 

A table of Board ears re, Proper- 
ties of Timber* etc. 

In fact there are twelve pages of 
Special information that will help 
you On many a job. 

Convenient size to carry in the 
pocket. 

Sent pQELage prepaid to any part of the 
Unite*) States or Carm-da without charge. 






AUUK-tlSi i 

^TCiivLci) Co J 

I NlW gRjTAlN.COMN.US.A. | 



the 

Master Clamp ! 

Cust Clirnijss are not reliable; not 
bandy bceause of their excessive 
weight and not art cconomicat 
| investment. The Itjgicfll alternative is now 
available in the AgrjppaClanipaL 

A£ri]jp&S an- 

Much lighter 
Half the sectional area 
Much stronger 
Provi desuperior utility 
Price is not greater 

And. mu kii nrr.ntFn t1k*m t(j per- 
form lliif ihm e ►ervu.e [»>ihI>Ie 
wI|Jl "Lli-c cut lEicJ jixnducl. 

J. H.W 1 LLIAMS & CO* 

§UI>«rlor Prop-forflina* 

-17 Richard* Street BROOKLYN, N, Y, 



Tool Cases 

J 11 1 i -A*i r-rn uT Lsi nuipr ilrki iiHn In sur 
I rrc cilr. ‘tr'jr. Ppip nrv Iho- bwl IicIl et-I 
I'-*' M i*f*rlw»l |J| I Jw iwikrl an! il ■ l> 7 "■ L« ■ 
I . -till! ‘Aiij- tu Li -Up LinU IE, [-Mn'l ■' DA *!■(.■■ a 

t.ii! Uhlrify ■rruniftil. VYi il j|i dir«‘LU 

van ui- panrr.H cofTij-Uu ULiifjEUk-n. 

C^^f h/aer^c^j. 

kru, if w it Sn*» fU t™ 

r ii:ri33i:ir Si Hil. putt*. fl-ID 



Copyrighted material 
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GIVEN FREE 



lO-lll£h filjdAHt Rule* PAPER 

FKtt iy Btich purchuer COVER. 



$1 



A tlmltcd number 
with cnrdbon^l K«li 

of book below. Flexible silk: cover, $ 1 ,dO. 

Thereiremi tn ben :mlHllAlAl 4 fiJRdfcnK :iIhiiiC wli Ll lliv Hll-Jti ILiiLi" vEEl jbrrtim.iikiHli, mHnv I hi iik ILiib i iiwir:: iii^ril . l> i-i^+ncif ahkb ll 
H,,,li h |,Lr nilljr E*i Knrfinfs^TH nrxdj Tfe-annlcm uina R-:i CpmliiuilLLj- IiuTh I hvmrd iJaii rranrit tinut 1 lunra mm iiliKriy n- *a~rti fci’ra mH mi InKfffd 
mji iatEFuL'tlP.D brolL Which, -ih™* tbf Mtyuk iwUl n|f rtf III* ruk* . lit fill I hEs.h ni^nn inti, eprll PPkEniTIP.fi *li'I 4 -J.iriil>IC Ifl f-J i-l-LinTxl 
im :1 "wriUirtfc pO JT«! tam IlildefltlM It. In r:.i-l ;.njr jr, r- in it ll ■ ■ li>LH n.-TiTfri't Ml III- II ill p. 4 n>l ll«vt« ri -1 IiTiLim I |HT-un. i-muLI Dill blip 
hill burn ilJi lift*. Tbtf fMmpIrt ■wJwtIW nrl hi-wm |,y 1 1 liiril nif - umlliitJ' wh nil Irv.i rnlr Cfiffle Sp T' -r ■••lii'im Ip- IJiii bifelih^t. 
Urulti-r, AkUlltorp llfeiiterr ZUrnip ■ i.>a|inH|iir r Iti-hiMt, InhWT 'El r,. f tontracturp "S*ll- mien i:, Tin 1 1 - - Khii|h> r. 
IlnOib-: U.-TTjhrr, X.TLtUlpCTi l_.UHd| *Ii'i Iht tltT □feCrt-'lLil 111 S fcfiNJ DIUDCIWU lO EDj3a.tlon_ 




Tlii-Hi HIL-Jn Eliilii 



mill OpiijT iiH-hiiC. ftC rnil||a.r ^ririlaiinn nrJ’TinB th 



Hiiimrl 
rL-r.. lhi> 



ila ii 



Ii*h. hii'J elji’ rill'll irf Ihn'iL F.ir himtr, KIi'iMxii-liiik, lJn4.fl -ni^n, Kiip^-rlai-pndi-ritJL MajMijS 8 l H»i , - li - ii ii-t, 
endi ipumu.liL'H Iti fchi-ir wrvrlt, It In n»i i»f ill* mn*! mln.Lhk- jpv " 



ill mallljilj, il i -fixity am hr* imiikirtLim, mimL'C -ill* h-tiiiit-p nad mlw- TOflEfl, Und tl* JMfi- 

AT J '' " 



iiru.lil i‘ in tbid r wivrk. 






’ -r.i li-iitil i! i =. h I 1 r.'Frj^ pi 1 n- M 1 1 



.1-4 1 Im- iuriif'ijni! inil m£ 



■iae. Al 4 

'■TilllLrnCf '. Vl t L’fTtrrf-J Lhi 



the. 5 LLDL RUl£ 
StMPLLTIKlJ- 



by 

■ieo.W Ric handset’. 



imin.kan.- 3 . For l.luri rari.Lnp. ll: i-i n ivimpli'ti* vim -.n^ili* an i-.H- H, --iiirnl *t*a I h* hiwhnf 4 E&fitnr to Min 11 jmiiii i>_ 

Th* ELcJiiiKiwn l>lr«? Mill* 



mIiivah |H>rr4Mi Lu^ u. riiKlrmiMr'H mmirriilnn r^ nti-r nitliif r "itfii 

iLnli# U ipwiiLlky di4l£Mv>,i fnr thi-H* vhfi ■itih In Innrn 1 |h &»+-. 
jiLucip 111* k.4«T lif th.« pmli! i‘iii VAntf^i In t*hi> kM^hi'-li' 'cJip A 
Ihii Tf-nm* f'nwer lAHLnen. .Fl1IBpV> Be " 



BkilTan 
blnn 



ItH c.|.i«r.i-,nn, ri+ifuf ^.r 3 p 1 Ltu.pl e. 

. . . iirlntH In red nn 

Ht'ltA. Wn^r 1 nips tire &I ■! net Cnp T^iiLUaESiipc: 



— . Y*n nizap].r 

In red nn uL-iiv eu? Ami uuJirr-r M filren ■Uro- I : wh 
™ -Jldnet Cnp Tl-ILLIIuESIIk; nulauLi-cm Hii-I Hilu grille. iluiL hNtiU 

.. . .'h-tTiae grnr And. jnnirjr prcii>|nm«i ap'b*, olrrmniPnrerwe atiiL d.lutuPN<f nf l-Ijtis-r. TIisb ‘Kule Si in?' l&Ii 

in*|np pui^-L cm the miirkec- Cnp the ilrK liar, llnde Ln I wo slre*i I'aiif *n.di vahc ihhEchl kill -W p mail &\ a 1 ^ 1 ^. ^1 ihmhI in 
tlielr ceaKTU>r-[Lim.M*JiEP xliEta^LulftL'L prGni^l dlTuiJ ' 

lop'kl Hi? ■Li'Tlen In nu. ni wc«l ntrLy AlQmlvuim 4Lii-J M- ... 

iiral Ill- III Ijht L-jMi fi :r T-i:nt irurki’l h i 1 1 l. KI|hk-Sii 3 rw Jut 1 4 Ptfu iu li« D 111 I- iIhji xiiiL IniLHin I nj * 5 r> i-fhrn- if iirtli^rP 

iHHik Til e ftLlnlf: HE [lie M S IU| ^ I ! f 3 ** eL ■ Pf ioi I>r I Jhhiir Til Cih flSr-'iD , I ]|n|Elril 



fd I'liU'imliran'iliirH, unJ xv?! nhji.kil4 j r n>rur 
nrq!| * 



tDlleilt Rul+« v_ifi. 1 i ■c”ir:ll;'S\ 4 nl rziiIim i 1 Iv e ICi F"t i ■ r Ei> Tn-rii rc hju+i'' r 1 1 f ? i: I m 1 v £ Ihki-iICi I'flOP *">f * 3 r j r h n lit rule. pt[M!!F >70 



i miiriiTn-l 
571 !*. nn«| 

lit non.- 1 



f 

tlfHK 



I niinitw-T 3 M Infll 



fi, ci HU Hijl irirntr U 4 A 



«KH. «. hIi-II^hUHikV. t., r i mr „. Kr^lrfrTi*|rVI.B, r.*l T„.^. f£|i JIlK |ff„ fliVip* T. P, L 



Do Your Own Soldering 



St 

U 



kill aro-Acd). 



j “ertr-z I mriL Site -.Ik lliibniLVt cliirpct I 7 j^iii|j 
ill e- n 1 L* Lnn u>ml4ncd tuklrr ai>J lui. 
J'jkl 3j:|ily jr.'i l.ril. L'v= l Lia.lJr r 
Jet, nr ‘.be L ini -1 A|e'-!-jI Torth. .So- 
xnil. cr re i . 'I ha 'L'lrol Hui si n>>r.- 
c-srrMlvK^hiil rxnn-n .Liiiufc ilir nnvi 
rliilla» tkIs. 1 1 ysur hr.nlv iR ilrili r nrc Lvr -Ha Tlnnl, exilui S je 
nuur xml fl. 9] Inr Tlnnl TnirJi u.l-^ri nl Tii.rt I'lii^. liEirittin £m. 

H F-^S 4 JiON, Dept. F, 1 £13 F5lbwl £l., Phil, Jrlpliin ,F^ 



T 1 NQL" - r 



VFK/N 

Measuring Tapes 

StindartlB of efficiency for ttie 
Aniaccur and the Expert The 
biR irr prove::! enL In [narldny^ 
initantantO-ria rtadiupf, MV03 time and avoids 
error. Send for sample piece of tape and our 
complete catalogue. 

tH £ flJFKIN f?ULE /?& 




New Yctk 



SAGINAW, MCH. 
London, Eng, 



Windl-aF, H" nil. 




Portabk Cases 

FDR TOOL MAHERS 
AND MACHINISTS 

TVrirrr hly Izl. fcll lined 1 1 i-'i « * r 1 5 , 
B-L'ivl t j k i » ; ;iimr.isjp, Ivril • 1 bu> 
Icul. bca‘jLlc.1 -iriiib. Ui 



:icra. 



r ItlC 

i3tv-!.v.-F;-n /’iirmlrrL AaJ< h.'r 
l -i-i-fclrt v-fc eavi built far 3 

Tint rillicd Ltiiiihr Oh 

IWANfOn. OHIO 



ejijoy Sfti-di-its nE (heir own designing, Pfiestt, nntilM, 

nnH c-nurt lndw"i all O-l-seri-ed I'll* l!onv*Ti'iin.ivi mraiL pric- 
liepr] ihe Tislej oE 1 n _ i-3 r-* r, | art 

Of Ihe -making ol ^AnleiLt :.md iLIuai rtted garden 1'oults 
(heTt -u-is liteTaiiy no call in the leisurfecL c(-rt(«Fie8 li^ffirt 
(he rej-1/tracinn, wriiej. IllLig MbTiimati Seidmore in Ihe 
Ctfllvry ^lasuzine. 

Hie s’jilft W<j.1 VirgdaU jifniliices Gi timei. moee 
OfljJ_Lli^n_il__gljil _30 yrnTH HL;n 



SENT DM 3fl D*r» p TRIAL TO RE3P0MSI6LE PERSON 
The Handiest 
Tool Holder Made 

Construcied af hardened Httl, wpll aiul 
truly marie. Elalds ^iny il ;ifn- Of rtOCK 
dmvn |o Nn. 60 rjri.lL Write fnr Cat£dug Ji. 

B lUint?^ AN Manufacturer «f SPECTALTfES 

. mUrtLjAiN, Hi- r NEWPORT. R, L 




A Tool of Real Efficiency 

Thin B? Itch Drill can be at, 
(*Che<J LO any If hie or bench. 

Bench Drill Press No 

is. sLrongLj? coostnicted, hs^ 
a sensitive lever feed. T-s ffnlRh&d 
In Japan and bright nickel. The 
chuck will hold i.Lcllr; fnim 0 to H 
of an inch; inches between 
chuok and table at Highest point, 

Fi-iCO *1130 

S»*id Fw n FREE cr-py of '"Toni Practbee ,r 

MILLERS FALLS CO* 

Se Warren St, NEW YORK! 





BAR BENDERS 

For Concrete 
Rein foTccm?nt* 

WRITE FOR OPR 
PENlfiNG f(WL 
CATALOGUE, 

WillAce Supply Co. 



For Sewing 
Leather 






Cl nil ArKl-rn.llfflkht' M-aifciili laTlhliir, 

jIlIWv. ; Ic rrjwit !>«p. I 'r.j "i : pc-l-r! -ik 
nlifb. Thinund * Sf>r:| I c 

AtniTi re*il». -Si-iijlt v-niiiL Agtntiffl hHr- *“■ -* n 

a * UVEap np- c.w njihqton Ave,., CMckfle. m. 1 K- f-. 




'ri[. d r-; Kimt'Ut. 
tn LafkstlttB 

ltd mi. AWL 

gjij-ji rusw r 
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This “YANKEE” Ratchet Breast Drill 



Five Adjust me fils 

Eight. L#fl nnd Double 
Ratchet rrKUmMrtB: Pl-nn 
Unit; and geara ]OClii*l - 



can bt worked in places and under conditions where it 
is impossible to operate any other drill or boring 

machine. The ■" YANKEE ” improve- 
ments enable the user to instantly 
adapt the tool to the workinK 9 

fHjnirementB- of any drilling -*■; , . . n 

or boring inb. 1 J f— 



1! r ■ m: I J'lalt- jz. i«=ii nifi 
[V T'f H 



I IY r>- J -I iv Llmtfc 
i; I y s. ilehJ^n, I nr iu:n>l is 
*.|in. ,.- rh_'. r.l ■*. J]v. ir e *ccu- 
VHC-e ML M l If .1 talrl ilrllk. Iihv mil 
Ollier rOCif — PWlfH Aln.llL-.rk-. 
The h'lJaWl penihl UH III 

wreath tor L a li l-m" ^ i..rew il.ilk. 

" V.t^KHE T ’ Drt-M in. I llaa.l 
Drill* ire siu'lc JilSJ. vhh ri.iw-- 
j-ih- .-T-i.Ieb I L-. r CL.J i.J fcli ink 
r.' . i'k g r.lji.l . 



first notch — Plain Drill; Smwiif jieJrJi — Ijed-hOiid Kalihel : Tfirh/ 
fiiitilt — kigJu-haEiil E-'rrhi;r ; Frtir±i(h: ^ti;VrJi — DOUBLE RATCHET- 
>Wi iwrfrii — jfk iirn lock c<J. Chinim.- made at p linger much. 

The DOUBLE HATLllET is a big time-saver MUKiipeiiaHimtii woilc in 
tn. close- nuvirlfra ; Ever:,- mtivenneTiL c-i the crcutk . forward iUitt bark, rjiuhf-s 
the drill tnj-ijf ff>Hlintu>nslf\ Twice llvf work di dnae. compared with a single 
Jii(c]i<1i The drill is vdvunced vis Speed ib- ikJ « iika-fult revolution cif the crank. 

"lANKFE" ftrrasl Drill: Price $5.25 fiL ^in-jnih, IkiihlF -. | ir >L 1 

If a. ."iu.j TWii-juI* i-Lm'.-U. jio. lAM— ['tin-r-kty C-linr fc Turn- dnilyr m inf. pi 7 ypi 
tl' r iiF- ftrr ' 1 ‘ L If KEF ’ T'-flf JV- ■ wi g" 1 ' HtMlrnUna rirMt rf/EL-rL trtn^i (I\f 1-11 rdriim -rii.-H* 
0/ -" !T J XtLUK*' /Batcher, Ihrarf fmd HnnO tpui <i[&tr * YAH KEK” I J .*-*U, 

MORTH BROS. >1FG. CO. T PIHl-AllELrill A 



J,^B"WHITTj— l!* It 
KtSEI" Itfr ll lif fjrjii, 




t«.i this Western ct Tnani Tcilt a ilL-vir-c- to set eat el stafOU 
he gl- Silly j 1 1 H l: d- 1I11- lieigiES i-lil: Lii-ili r ll it hll.-h-L-rilj L r 
lisEnst, ’ L!> ■.- *'egg" m-lij. cht-L-rtiLilv jniv, nml feion the 



Till Trill I c rl-lr I ■ I - 

snn.i any Irinil iH -.' 1 ■ : L 

& ! I.., -.L 1 jt faiicne. TIif 
Mrildl I' Jhi tt Inn*. SB 

: ,. - r1 .r.;,iF...„.i 1 ■ • . 

I Ut*. marls el T.ir-1 

ancle. ImS f 1 Pjitnr 

' ti^S stn-. vises, me 

■ - I Lbrrr -iri-rn. iaflI 
I lin tuny. ia in-.lHri 

milir. ‘!rn.. lil'r-.l wilh 
II .. Thi ensbsud ll 



For iilu.vjrinK sniall huli-r; In famines, 
water pipe* gas pipe, r^niicctUrifl, CtO. 
Feaiuw-ly prevents leaks ard is ioExpen- 
Oil. a-wwi'il trf small aniauot necessarj- 
(Oils*. 1 -lb. cans 20c lb. ^I'b. l jru. /ir- H>. 

Ilf ■ DO. Bh*. 1CL H, RUwur Ate. ftflU. 



OHIO” CHISELS 



arc made freon JuhIi ■rs.rfe and 

.iiTH-ciillj tlIc-.Li cI tr. 11 ] tEwtI, #rd 

iln: Liit, slilD and ex iicrlenoc 
of oar i’i) yearn in the Edgu Tottl business is put into Evtry tuol bearing 
It ),1.-ii'k tJiown here. The result is a JilyJi yrndt- uni 
but. wilh ■ Licta, 1 : 1 u y I L Tn J Liliny uiltitny- cd|;i. 

H lj| AMF^ nTE wicl1 mir **”^*"1 Fstira 

r I—* JTi 1 1 Cj O Heavy Cutter^ which Jrfevtir.LS 

Chnitennjr -nr Trcmbliiltf lvben ugfd ip kord Or 
High trade culters. hce.uTnin Adjiutim-ntF: fled true fieei 
are ojdy a few of the points in which OUf piailva. est-i ;ir.d makt- -t w-ell Jfc 
wonii y*iur Tvhiilc to- Ineirt Oh having thtm fnM ytkjr dealer. 

M-'n'lt! for our free CaJoIo/rue of High Grade " ( 

TpoiIt etrsd jBt’rJ Lire's ftfo' \l 

OHIO TOOL CO- (Dept. 3) OJT ) 

COLUIViBUSs OHIO C , , . . . ' i * 



OHIO 



1iKi»h-i KJtEjF 



FOOLING THE HENS — O-^ners pE hois arc (re. 
ouently grcally annoyed Uy the ]<Tpl*iiriii desire af 
tlicir tawls !y Srtj in season and -a-.it. on eggs, uNVnrS 
tn- rither nhjeeta ii> Siar.il. bat a WESIrm -rnsn lii-t 
e vn.lv ml a plan in dreuinvs-ni 1 |-.r hcri In ] Ti i f. respect. 

The care "ccmsisli -of a cheap watch, wilh a lmnl 
and clear tick. ineJoud Hi t cSSC LlUl Is white and 
shaped like an egg. When one *1 the keni beirmsln g 



GASOLINE SOLOLKI^GIRON BLOW TORCH 

A E .Tilr ''I.IeM 1 '"^ Hntrc | | 

ntsa.-Jd uxiy 1 [ « >JL FimMIh. 

EmiEi.HAh.Si Bros, mfil co_ ivntw.itPiit.ES, isp„ ujsjl 



By GeLCihg a Work Bench hike This 
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'"lANSING DUSTLESS ASH SIFTER^ 

STOPS COAL WASTE 



]>o- jwn Itnonr th*t 141 - fi> SO jp«f wnt of tho ooaL yna 

u#e ie« ».h. cfara*fh. Ilie-iNii-pIt LmPi-Lirned . You aim 
iWib thli W.inL* PrLtll A I. 41 1 is-l l'i LJ J JUB-tl-HW .in la 
Sif(i>Pa ll id il >.■ i'i m til Ra/L LSuft >- 1 i i i v i - 1 mill will ft: lh.nL 
im”f :- iiiiiC jC'aIJ.'' hj1"?h tlifr uihhL Bulhl Fn:ni L2 jh ii-zm. 

]l !h n-ril i-i iLn i.-ili-i'iL iif jimr fm qihhl 
li i ml IimL Til iikr.-, di'i rfiirL F k w ili« 
ir ■ ■ r k :i| i-iih uj-i riil i-:iu. P«in fiu ifc«-»ir in 
mnnih, H^awin^lj iiT.rl hly rr.n.1.- n-f 

h«|Tjr «i+-*4 nl’flfrl. Ktiwu wiT^urrw-n, .Hi I n, 
mc*-h. 4 mp 4 flimhMe. With nnl»U 

ti*tj iipups raLftor ■ill Lurt- a- JllacLnier 
P3LIfTKt> — Lin^lse J.tj»*1Ic*h Aifc HITner 
r'raflHtil hj lit* "•i’ emit ^ 1. 7 71, n- ; tiui* 

L’tiir-.i s:im 1 **■« 1 1 - t'-s, it* if Hindi -:1 L rw k be bh, MYilufif hack Lf mCiL 

rapnwon ivL ]tfHik let t'rft! . 

TiOJ.KlK <]pir .V^lVfl , Li.7b_i- In -FrtiuCElift ii luE ii-. KiiiC J far 

ELitmj hs-iXlCTii. Brl Llt wtjEi: 1117 t-xL-cuv KOW’. 

^ THFfrTEItAP.tirMy^COHD^l.liitlANSI^MICiL j 



lim I h (fins t* Erincu huh* oE unruim's-* and idirs Iba 
-"■i-Hy v>f>! irijund I'-illi htT idll, lb ink'll h'. no daubt, 
?li-i i it Jj nlnt-ady lirnc far ft ru haieb. Kht hvLiMiu-* 
marc ntiit nhvfi: iiiN-^Ay die- liir-Hhi’: ^pmlnuta mul 

loan jump* odF (lie iLtti. — I'Ettidjiifnh T^hl 

“SIMONDS SAWS” 

"Are tiu- best, ana 
They are me btsi." 



AGENTS MAKER 

Give Jiutumutk strapper fn» with every sale; nf 
Siev-I Gitfi^Ant™!. You rfiak# 

use ell C-Vfry KJJH, t-'ielictf Tfi*. buU. 12 llrflC tUiy 
Dirt. Eveijf man wants Bn*. Write quiak far 
snnrpdr U □ L Lt . Encmnnul Uc mujid- Half S«tai_ 

TtaonuiS Hsraor to., SQ >4 3 Barry St.. Pinion, 0 . 



Steam Fitters 
and all Pipe 
Line Workers 



Itcrr Lj ti tool mat erlna lanre bLic iron nnd 
s-iee-L LutiiiLc with Ul£ power oE a eiam— u fott 
□nd eas-j' woTjjer OH fjrjjf aiirj-DiScd -p-ipK-- SeVfiB 
tiies: Nc. I'J, II, 13, 1% 15!'!!. 14 end LH. EnuLler 
lakf-s .! :■. Ln. la j.± in. ii iyu — LirwiL. 2111, 10 I - m. 
Thii n-runi:!! haa sei'uTll dislill-rt advantnKUS 

JiTi'p Are intcrdhannaMe und ad perEe<Hl/ litl™ 

against Shouldtr. wtiicfi Hfartcii (m kiandle. Uilit 
" pull " nf UiH Chain is no t OH inc jawt nr nn a 
iKilL (Hit (in t^ie callac Ccrjt 1 wlilt lliu hnnd lc. 
Tiie cliaiiL i>I Lbo 

BONNER 

" Vi«for h * 

Chain Pipe Wrench 

li h ■ i r. J mfl'le rind a-:: ^ i!i;*iiii . Iii r 1 1 a ■:■ n d 

Hi (■ fciuHlIC, EtlQJ linking: IhevninLh io.^juiC^ I 'J v u L^kj b I u 
L.- If wi ry itlii r llan.'+T twfl. ihii 
w.Ti.nrh di ai iiiirA-\,! v'l'n’d'.. TernTM-r- 
Jngfi <tw*r h r on. ■icicynand Jawt rm 
he sbirpcn'.'il «nly liy 11 -inff- TJill i: 
tuiinr.| |i| . d ni i ; I !i>~i C~iil ui;J 

mjwarju] chakl pipe- wr»nrt. ■■ ■ : I ■ I ■- . 
tr row l»tal hirdwnnp- »Hu™ amid 

ju nil y you, Sind ns Adder's *i 
t. L ?]Wi?l Wt. CO, (Jmrdw. Ihri t 

Unities Gf filin' r pr]/ 

juJi X/h. Fni'rnr 

rr JCifi, I'in'l h> I H y H 
jrai>u>i IWIi. 



Hand, hc-Lt 
and irintnr 
michr 



The OiKSEat line of nil 
k'ndn nncT sizes a£ pine 
(tireadEnu KiblpmrtiE di*- 
:LUiiid or :n aric.fncrjTuil. 



The Osier Bull Dog” Line 



Kntnvn Ihmtirhout ilie wdtM, Keco mm ended by 
ejAteen yw-flFS o£.*ucch:« In rh« W« planus, wbers 
hi^i'iCnt e 1 1 L i *.■ l _■ i : :y isdo.ily demajidcD. 

E'nsonable pritu. act- "mnlkbe-i] by tbc e-lLriiliinilim ;if 
HiMnM-lir.Hiyd pani, Siroiiliciiy of dcsiga, and csnstqnemly 

h :• .iii| -liu.l \: nil :i;-.t:i-:i :■ “._i . i:“.z i- nr :....- -.i: v ;.l. !■■ 

■ntinrt optrinr. Au™>t can ncti'Kan^h jit-jlcn amhIi* 
■hi J l: .<li-'Kdd .<|i.in nnflsLsr, ^iJlInHit previous ccy£riena±. 
Sctldakbiir ili., s >'n nnltfinK ft* *acb cut. Wfltncn- 

:n ^ hit t Svi-r tic GhimliCd Lh. r lm. di 4 j 1 1 h mm'yBnsnt iiF Iba 
tand opens nr class* ibe dvw. Evtry cnainhisr, tiny 
wii'il*. pud uvpry indlvldnpl win, Ih in^rEKyd in band nr 
III !■■- ; III'.- rill: nir Mlliliincm h sll.Aild llAVc dm :nw 

t Ku-r CALI iny t iLTil frt t tj maiE.pcocpiid. Asldnrniiuday- 

THE OSTER MFC. CO. 

2 1 OO East G 1 At St, Cleveland, O. 



Aside from listing, our entire 
line this catalogue contains 
much valuable infcrmatioTi 
for both mechanic and ap- 
prentice. Send for one today. 

Brown & Sharpe IKIfg. Co. ^ 

PROVIDENCE, It. I., U. S. A. 



Pipe Threading 

Tools 



Mailed Free to Any Address 
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Lilt thousands of odMTjrounff me n, he wartCtborn rich m-.J couldn't 
fn rol]e:ji. This did nqt krephirq frnm ge 1 fLH£ an education. 
He worked liatd ilurii:;: lliu day luliJ studied at night. He innk aJ- 
yantiitfc of the opportunity which the Aatrkas Sdhtwl ulfcnt every 
ymuig uinn through wirtfHHlciict instruction and tbe-ir preat 
tichnc.il library, cnnsistine e[ jiiQdr-cijtD \fi!um.r:s. Thes *: 1 ffmntoyclrv- 
[H-iiins art: c nm rry|™s.n( tfw ami I, |rn-i 1 and. (rgtrd e±pcE'iuUf( , fl 
<it (ho cn-*li *t L-fiicIrii i-Tf. (1 tlw world. K i;;id (liu Ictbur bvlaw: Ibid 
iLiir.i kllfrivli At liman boots Lave done fer him. 



Kr* TWJ J>H, I*rvf f 5 Ai WZ 
r l«nqn ikul if CirrmS**4mu, ChtmtK TiSiafr. 

(At A»f/ *f j*kt Cyclopedia of Mechanical 

Eaflimrinjj. I Aiitv fjvinrx fdRdicr qt.v.'j a if ciaiim ■/ n.ir&jrxrj r t ,! J i 
Adi itTd 1-iiJ r-j-h f.-Y .r rriivj AifAiT ui'ury. J .c.iix jhaAi |3 i V bAx *'x.ir. ii^r f*r 
* ***** Btfi'HB #1 rcWV j-j iAb x7ifJRxrc>ij r . rf- Jtffxvfi if ft Ai.fr J atr Jttiffmf 

J ■fn‘fcTi'«fTlif rWj £}(&f*5Rd ilnif rAi jfl cwn'ran &^\m{ irjxrMT an Inf ^Frji'iuf 
rJurdJyyj fir anj m_r.r trAf tail'd jt ft r:i\\-fr. Tiur fufurcui (Up /ui.iuAf j^Lin 
teiff nmrAfa fln.r.nLif ccjn ta d'a zc&ut J Adiw iAnx, Vi_tx jn^r'ini^.H 

jrr -ir Is -4 ad xau/<, FVtj KtfmfjtfSy P+Hfl, 



He Doubled His Salary and- % 
Became an Expert Engineer 



HUHK C. .KEjiDlKICK, 



The New Seven Volume Edition Cyclopedia Of 



Mechanical Engineering and Modern Shop Practice 



in one cl alilccn eimiitlelc [ydopidlm published by tbc American Kchnil 



Id Hits WMldcrlol work will ho found JasrtT Lotion in (inn Eiifrine Gurratlmi pud MHIUllflelurt?: Machine Sloap IVwt; 
AjHi'.m'likinir id Mwrh invrjr: Tool Mali lip anil Shop MfiDuponifilt 1(1 ihu Ihmil vend-' and ccmprt'huDsiW' Irt«. Every 

iirci.il ol i:n‘p:tinn:.'nL i-nuirji i rir.H is Ili..mjt.|:ly ;i n ilyrvd ;i:iU 1 i v utool. teudurinir ibc books l: nru:,ii.;l valui: ti> Hpi Q*' 
ptrloofod Tinv li i M lii and sliOP pumiairm. 

Tht^Vil-W’li-k cersniris i.H-'J 1*1 Klihmrtii dinibul Icil qfinllun, lrv-:lnii.z niiri |MiPnkpe ]|lKC«. lllUIM- 

’■ji'iri. ronoiNs-iind ''.(bop links." 



— subject* tboropfllly Cnyf ro ( 1 ■ 

NuUk SIm Hi£l,( Jlnh*(— Haw Jfeiru a»f*— Lriag- 

rii|ii| — Ekll.K — — KitJlnCT — *1 b U 

!v i*rl — H rOi ■ !-)Hrd !'. ■: rl — Flkpn in — M cd rx LiLup — Mj I ■ eje 

Cbotrs (lilii? j Haribrii tn Mini fanwi fillrt Wdiy— hmBj Vifk 
— JiilinkO: («l ird On HjitHpl Appianots -Nictin Parts ■ fw»lncnr» or 
"I «« if ioikfs— fcJw ArsHdunti— Jlus Pmis— Air CrafoiiiifL — 
Up ilmn — ill StUnTilbx^ — hxktbrj — V il - c Ijdii — - Ui 

pTO^tftrS ” ' — Ailcnj^Jck — tkiilc-rh — M heI Ndfll Vity L — Fr I lUj I 

FroWms Pi Y^nuniii-o — W crlun l ItiFrk: — UrjUn K he — Qrpunrfta— 

Nj'.lur Dcdn 



WE'LL PROVE THEIR VALUE TO YOU 



hp aoniEij jLn (lit «ffliplfi(-Cy(!(i|>n|U ihpaTjEtlif rru r,-.r ,-nr,reInitk-n— Suit mq 
1 hp«u|HiD. Kiep Ujc LliOto fptrh ■tii.'S— W -1 tw-rv )arnu|». y..u «l|l iiw 
ihu Ihnv IXT- all pr lUlr. Ml ITii'lE-. Sr-nfl l-‘.ni iSrpr puiT.lr.vilnn xi.l J.: : -t- i 
TErinlli UEhll f EU hi.7* *■»! (hi (IptfillL pfl» iT ilf.RD. Xt» wtLl-.r lid r.rinp St 

(tnL'». ]j iht iKijfci dir nch ikk «l!h raur PKiuirf ui ind *( «IO 
nunihiiDii nmiinit. h<v! t-M l f ln 1 wmonl(a nhom vir «*irs<|p!n.|p"«' 

inEjKL Uiii L'. . * [ p-. riii-iil jjliL 



AdoIIicf Great Oiler U'iiJcjiIiki iiiKiuirfLjcir’iOALti. 

KDPHIVr - zi- Mmbcrilp mtrtllni jraii lu Elr Tree 

a'lvi; r "I j si-'C i'll 1|i‘ .iiil "il I ta-jsiii r ’i. *1 ■ j:* ■. -s |- ■ . h ^ :*i 

hin:illE.[ p™kii-rrH’jL , ltrn5»'h il rV»Wir»H«<rtob»h*taV«n up la itUlL Jo die 
CtK‘-t|:p*!‘ 3_. ,lii 3 *k]i| 0 UsrP WlviKI liir rot nilfilit Ik utecUi moEE liun, Ok lint 
rnps -j-t tht iK-’ki. 



AMERICAN SCHOOL OF CORRESPONDENCE, CbEc*^. H.S.Ap 




f irp_ 



Meek I 






d.s.j'C 



Tlnv ir t ■( 
pit LtivInprrUi 
pr M.-h.iii. il 
T 7 1 * n . - 1 . : l ax 

r r. . J _ i >, ■. ' In i rx- 

.imi-i--:ln 3 , I v lit v E-S 

fl.W sp-iitiln ffoPP 
th'l S tOO A |i.tpih until 1 
1 ... ... ■> 1 1 Jl'I.OTi : mlprnau 

t -iTl riUMV V»i| «l »K.I IBn 
blOtl. iill.JtLt W >imp nnlEX. 
Tltlt HI W thl U Drill hlILT Pild. 



prnnEK. 



(ktCtTATISaNi . . . 



jQJitllVIH 



Every Young Man Contemplating 
The Study of Engineering 

Should read EftMEST McCULLOUCiH's book 

“ENGINEERING M aVOCATION” 

hecauae the author tdJa the truth, 
about CondllLons surroundiii^ thy. work 
evKti if they are sometimes at vari- 
ance with commonly accepted ideas, 

Fricp, $ 1,00 PUBlpAid 

Popular Mechanics Book Dept. 

CHICAGO 



Looking for 
Mechanical 
Information 




tiOC Title# 
i>ji lOO 

] tlTlorc nt 
^ubjedts 



oun NEAV REVISED 



Book Catalog 



Shows jusl where lo find lhat 
l>arUcular help you are in need 
of. SENT FREE on request. 



Popular Meehan lea Douk Dept- 

SlH >V. W r u#tilngtnn Street, CHICAGO 



Copyrighted material 

i j 
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KtrvG or HOUSEHOLD FINISHES 



JAEc 




EVERYTHING FROM CELLAR TO GARRET 

SOLD A T PA /N T, DRUG. HARDWARE AMD DLP L 7i STORES 



T/fff VAfffdtXtl i(J, 



PiC VEIL. A <V O 








The Powder Thai Fills 

Your Game Bag 

Make your humlttg tfipa SttCWfi, 
Insist that your cleat W stiflpliet; 

you with ahrita oontasriitiK 




Sporting Powder 

UrtHviUed for eejs moisture-proof, clean shooting 
and stable qualities important ifacttira contrib- 
uting largely to the success and pleasure derived 
from huntina- 

Ask JOVf d&lier fttr h/aiiibJi . — Aemefli ho :nbAtitaie T 
Sea dj&r Spa rting Po nr der Bmt kfcts. FREE. 

Audr-cix Dept. 246 

Du Pont Powder Co,, Wilmington, Del. 



Save %t*% on Fuel Bills 



■Itc/I p^yirH freight :and si.viriit you it,-.*, 
pro lie. Jr.sCu.l (in; jolijril yiniihilf. Will 
complete flutfil— tiiTnjLC'f. rams, refill 



OLTPt MONTHE.T PAYMENT PJUlhl 
>TM<Kn it 04 iy for ^uu W pun; hue • 

JAHANT £ 3 ) FURNACE 

Have plenty pf beat whescerttn And whenever 
desired. latLATCSuycot^UifidliHLbecaiiu] 
wc liaufA day trijuanti' Bond. We g«I| 

i. feklrr'a 

! nmil 

Jnt|i.:isT. pipes. rcHiiltrs, 
etc.. i*i1Ti s-tvcij l pluns. lietilLed tnstnici:in..ii 
and necusf-iry tonlx. 

Rend for frit furnace Fwirdbcok. 

TELE JAIIANT HEATING CO. 
SSlMdlStbert ALmB.Ohia 



BUY YOUR. FURNACE 
$ IQ DOWN $ lO A MONTli 



IDENTIFYING A DIED A Mir-touri cumtrutDf now 
Icddws mure about □□rural history ■ E'i □ = ■ lie -:I=iL im:- wll-I-, 
Xgih Thi.-. LKinLrfiNEiir tail tfru.- ri| l-.is jolij ]inl CTCClcd a 
lir.KC n.Hii ,iU.-ii lank for walcr Huiqity purposej. A few 
days, aso lie ih« iced a liinl Imsilv prtklnj a.*ny at itie 
slave* r > f 1 hi: ciiilr. ITe waLelu-.il u nn.li-lr.fi and ilu-n cnlli,--l 
3iis truemiriL 'TTi at r * a robin,"' mid I'ne latter. H Wrcnijr r " 
said lilt coni rue List, "il'p, a blucjny.' 1 A few min inns, 
later lie iiottced iSisit |lic l int iisd drill n! si ih-h? huh- 
tlirmiicli llie- aha-re, ,-inJ -noth ins 1 daunted hv i i r- ilL luck 




A Postal Brings Grand Free 
Mil I work Catalog 



E.BW B.irqalH Ln 

til, iM In ij Half rUH 
fi.-nd r.t now ■Tor CfcH firmi (Vlalmr nt A 000 I ; . ronin-i In 1 h» 

I. . ; I . .- , r,..li. ! r.,i. :■ ...I 11, u>.irl( ..■■ ! I... .1 . ■ I«n,-..1 h. 

I ■ r - r Ini' : li us. .U i.l i-r i.l ■ . I :n.-l .• l. 'In I x . i .. 

Wln.loirv ltnuiUlnifu ^iali Mid Tnrrh Mort— tyi-rtihiinii roe 
ored t" imlJ(L Tcrnc-tf-l nr n-‘si!r— A r,rk rrr on-nt -jn in:. | 



'Junllti.-. KnJo- UalLTErj- s.n>L Sal Isti-nJnn Cjuareau-od. (tK4 

crBuitK-vin tine no,. 3 tei c#** sirr-H. n tympan. mw* 



A 

G 

E 

N 

T 

s 



Clauss NEVER F AIL Razor Sharpener 



A PodtSva Automatic Bntar bliTTroor-p— A-lHmAnt-elT OnnnVjil^nU. Th^ r^.- 

Iiiri'l'.- 6t- 1 1 i.llt'K linil ^tTOBB Iins Tns:.r-,|J I ,r r : ,*r ?■ , ,11 1. MF1.I L ! 

TLOiJ UiT T II K mV. Aid, l>tl PI'A III 1 - I I r:— As-iiir .1 tVpunpnc-i, Nut 

ijoop+wrp— Wir-lH M HlHhr— IIICIJ rniil Iriwv— SrTl I.m m:t fur !-'*nnra 

rj — I ■ Lr- (.■III- ■ IlM p I.l II fin 'I 1 ll -Tr JTl 1 H hn.H V it I UTJUlt YIIU A [.Ij 111!. S I ... I ! I ■ 

tffi# KB CAS ]i VNliLE—fi hi I P. ’ I'h'i j . .Of' pnd uvt .in , tI rhl n-n tins 
(wandffle™. (USOKFVl-l 1 lli Mi !M V — UllAL WOSJA. It's Uio 
oppoitmutr Fiji; IDU, Vr bit oLbi-nv a.tu siiiK ir.B— j'uii c-.jjl nuLhp. 

TDeTffFYF.Tt FATIife 



■EufOUt, 



$ 



45l2 $ 90 



A 

WEEK 



jMm fipuceepiiul ln- 
T^-ntlci^i -i>f li» k i ini on 
tiic noAf kefe. 

the JILahf-rt of 




I1D0.OO 



i-h 

■: n is ii^bbft |-:«U:.Jo 



linn ‘‘H lirrhLM. I nw.--i. who s*n|-3 ]/i flJinriii'ii- rn 
fir^t rimy: LSomh ai fc l Uil4m, t a h -|-J III I: r-~. ErLp- 
ciut" 1 1 ill'll y. Ti,| rinli'-rnH xnnnhiai'.i 

i n 111 rliiiH, t-rurnl FriH* .AiLvr rf |h|hix Su#m-|3(i| 
1 iai! riH hH-I nrj 1 J ||M1 IWL 

Send No Meney & ^ S' 

iLli I'mi -J rl.il (IITnr. 



n H 1 Tei anr Hr.sy,r — rdd iftilc 
ACWdrU L'-r pi.f, tr— fcSiiit fla' t lie 
SltuLrLHUimt mill ko[iLtil uf i'«H> 

-.1 H km Hin, I In, Vi- hiT I *i,l I ; m 1 , i-jivJ Abd 
IiLihIu dponn't ni.'i.nl HJ-iuiLiaH- 



Jilll'.-ljoncy. 

^ i i'll- MiUrLhN [i£i-l lV'Il- 

atraetlos. Hollor Jlo/iT, 
bun.— ItLTurirliuliLr l.imf 
ItbllLLlor. A-ri-UTaUkl A ulii- 

lnillLii Ui 111- ■ ti hi iE. A Khiiu _ 

Vi l ■ ■ h ii^ H, H.liii isg h’ltqii ETEEY T I M K Von t-jq tbf- ,_S lA i:B. 



mtloTi ■ 



THE NEVER FAIL CO. 



Kuim rli nlut mu FHbii tA r-K \ 1 I . 'll I ■ AOU i -M? inf -h k-T T-r 
Fail.' I'VPife 4 .III I ftulYntiirt 4MB cliLi KEItAKJUT JlHtWA.Hl 

O.V-TJJF-b^LLIuliL 3 J ni-jKiKi l Ihiili 
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FILING DESK ™ T 

Files and desk coixiLined 

YOUR CF iOlCE, jtfivrf* cl drawn fnr GW h^al- 

MWIHpcn. LeilHS, lndiS Cmiiii, Firclrai, Etc. A Wtiy 
puSieal i!n!t_ >!ik;i i«i> ly build Sclic f Oat. Ivftu- 
lil'illy tnidird Gulin u WciikurJ. Top 20 ii 2 , 

EAn*t3> un r'llcr bczxlniji, Any 41 tan t v*r. eii: rtr.iV" 

raitLi-HL r^xj- s Swvz^a j H | M >1, |J 5ft, raprtH paid 
it r. it. rrii Oniltfg-" J}" — gj. p&fci iiliug uni 
r.ili.:? umf !V.i|iW dcvicci. JkMUct ■■fflliog Jnc- 
" 5 u I VC* filing 1 prol :l cm c . 

CntdOi "E ” ibnvi //dAjLramy, i'wxprn : lit &Wiitfrf 
CMMYCd jT s, Itwn ULjIr.Vi 
FrrJEhr fVIdi tW uE ‘ 

Mom .wu*. .Ccto.. utLiLj 
TtYais. CuDniiSErlJy Liw 
t'f'io L-rjunJ. 

47 IhIhl 34 ., &«rni r Hidfa. 

5i-rf T«fl flfrlw 
ID' I'iIie-s. r* c_ 



TRY IT YOUR SELF FOR 10 OATS WITHOUT DER 05 JF 



JT lint h'Lum lL »iml nriiii.- 

ClPIM uvk- «L I>i I S Mll'kliH h TIL 1 TOP B>l PM- 
■ t. rt.iiL m .1 ' , " 1 1 ii M ir'uiii-rt J'riF*: Jiru^-tr. fc'-m-L 
MIMtlw ml I I w th* C-r^ult >:>E l 13 Jri-urw' i*r- 

PCJUSUW - fcli'l bi iiwJ mil I I'liHur**-. -E hj 
l Liccnm Yu-iLm-* xml Inilk'MliiLi'b. 
L -O^-i-pIrM lr- * si ■ |i»n-ie rl::m jit.- 1 1 +-. Fr>>|- 

Ivp#-- r.Hi'n m ^ I." — f1i-i)f, ill-mi, I'rr^rli 

4 |H,, li--l .r. t 1 III || - |£ t- J-'I 

IJ.I I . I! I .. IT V- . 

I KI 1 X LkMl ; R ni ra.M hTini riK. aiun Huitiiag, in j.in. m„ vwiwl 




had resumed <.iprra!ai.nrt mi (be el her side. Tli-c foreman 
plugged up Lku n : i o tii i ■ g j.r.il drove the bird away, bin. ii 
Wok again in a few minute rs buy ss ervT. llir 
concractar Sheri shot it, and labnTcd with hi* employe 
bir hall an ! our trying to conrvince hbii tlmt L: uh' q 

hlucjay. finally hr save up h r|i‘-ijmit, saying, "'I'CI libs 
■Ik- bird into town today, and get air affidavit oa itr dta 
naiwie- 11, That lvlicn lie ■li , i>v* 10 lo^»i for bii 

ntiiLI Jiu leak She hLrd with hini_ Inquiry ef Ibe firrsl- 
master devvinpeil lbe |'«( tha .1 a tniit bLuins girt the offite 
iteps tva* ibo fueaL authority :n_ natural hislory. The 
cOltlNtOt'n* fiWMglit hit hint to rhi : man and a ate-: I Inm 
what it wa.L The aullKitlty 6 tr*ifilil eitcil bp and uuvrieil. 
''Wlup -Jiiai El?’’ '■'] did,” taid the conlnccor, prouiily ; 




TYPEWRITERS 



ALL 

MAKE: 



All ihir ^ichinr' Mllji nr Kri 11:11 JIT- 

Will 111: kb it bn S’llT'lL r: I'll 1C l.<. ill V It.- IbE^T 1 1 . 

Tib Airr.T B* rJurm Milppml vlib [,ri'll(-|K "I 
rrtmfctllin Jjt^n'iTruk r.ir 3 1 1 u l - . 1 1 - ji 3 1 ic [_ t 

TWKWiiiTrip KM?flEinr,*J.»n w-L.tr *uttne*ne 



liasr V Lie AN INK PENCI LS 

$ 1.00 

POSTPAID 

mm STZK.';. 4 1-+ AND ■- 3-1 lN< Mbd. ApRtJTfl Wft.NTb.Ll. 

,T. Ii, 1 r.UdrEI A t’tJ. , 37 Jii ILSU i’4 trt . I _> lltv ytlJLK 



LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 

Ufa. 4 Bull n», B 5 - m>jIm, LjOVMI Iwtiil price. 
SSpeBti. Absu-Lately fiaeuLLaf to evetytnLe whu lirawx. We 
r i Make if-i? nfirrto bm-noduoe our new cacalogug: ::bnwin^ 

SPAULXIING'S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 

Lor dfKCnt-Tl, nrvbitwUv *ntLn*fti-Enr.r| itud«ft.t» — earn- 
Diirabli And i>:>iiYciii£iiE. HtiliijdiiiSIC'H ~ 



Cut! firi iYildt Lictit Hid ■SUr.niT. Tllty provide H£ 









rng. 

irrsnzed conu-'JTtniHmi, Lwnludiar anirn for ilnwing 
bnaxi bid T O^UajE, I [.*■!: Ji id Like :i my.l ca[*j 
Oa’ilguE, pnonc.i'l. i ftftsptnftivt’. Unr-to lecLiulr nil 
FHt¥WS>>' cairipmwt. T*ra rLrj|w, KriJ. ui 
Ii ve 2-ctru Mbirifn li'-diy to pay run Em and ict 
v the free mangle arid -he catalogue. 

SPAULDING phint PAPER CO. 
44 Fri*»] 3 t 



BOSTON 




THE ORIGINAL 
NON-LEA KA 

FOUNTAIN 

$ 2.50 

AND UP 

When the 
cap is screw- 
ed on, the 
pen is a& tight 
as a bottle. The 
ink must stay where 
it belongs, inside the barrel. 

And in addition, Moore's 



Can lit earHrid fttiywny. anywhere, I™ 

IHK-kvL trr ban,. H Want I eiil. 

It wri(vs at the first si rake, wJchaur .Oink-. 
iibg. hceau^e when rhetafi i« on, Ihe pen 
Jrt ink remulna moJet. 

Th 4 >^ 4 lvbit pen to fr[L, Him ply rcmtrt the 
cap and drop Jn the Ink _.eia Inly Jlllei ch. 
to unacrew, no ilaDger uf icikiri^ yuur 
lliUjnhii. 

It '’Tbit's conlfnu DuaEy Tvlrh tin tven ftow 
iif Jnk. 

Ir will tarey any kind of Ink. E'en Ifb^iilnn 
iiidig L)r:L^lng Ink, Ltiii iie-jvfeni made. 

It !? made 3n the sfmplcftt reiaitncr at tho 
few- car part:;, anrhllig tu girt uUt ofindtr. 

ft Ii the one pvn wEihOkl * fiiPlI, 

MAVrft> fa m habit that 
y<tU merer gmt omr 

Ercrr Ifuurr Nud-L.A.LU t.:^n:iln t H, rjEVlH 
«nk lb bk. urt D.rnndl ||.;.|.| y.j«rnnlr* 



few Sain- by /ItnJrn Evcryu/hcra 

AMERICAN FOUNTAIN 



AJflWI, Ctttfang & Foster, Aunt* 

s 

1 68 Oevomhire Street, Boatoiip Mau. 



rreoffii .Ifm Cion f'apMrfJS 1 



qjy i I* 
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LEAR^i Lby NEW WAV 



MAWt MtJflEV riEKE 



inr iitd I drop dead ones, awake : map tITA I 

n§{}>N I VT GHAft THIS NEW INVENT ION E A K m Iff I X T 

HUbll IO. THE SCMi CENTURY WO WfB "Util I V i 

Get started Jl *R lwtw*t h clean, reliable, nant^julii« business. 5 t)M on 

W"i.ria’w knfliEf*lBl(c inrJi T i-.1 tbli ne-i» Snvr-mics. TV HLACKITbM! 
Vva'i K R PtPH’EH VACUUM MABI5A(1 K M A t II [.S J-! iar Uio Lome. J¥u ™i L, : . 
ftwmLi*; XjJUiU il/n-iliu^L l*rl** frllllio K-H'll Of all. K«1 CC3ircn il:LCiIl_ >'r-« UiLL. 
N^ifpr hnnlnr sH. I tisL'n wlij Il'h hhfj. Itr jipjitl-h bli'ii-kliriiiJh. frrLliJt! Ptl, P4uli-dn au{ 
II T ( j pi rt. 1 1 f Lbc f*W -nr bn i si? UJi ■! L-xi nKH linrfc >i u.1 urii'n LcjiiIL v . Ilnd'-T^iHl by I i hil » 
Lust dn. 7 tnrn and fnunur^ Ll.ifc^ na Furki-r, tkkl.-L.. with. t'ni*x> drift -fluy 1 

Blarg-sp.irtb’, l'a. P -PTltcft ,‘" 1 am making pn. Jvr" Hhuw, First erdex 

12 , ft i-ru- xhI :!■:■, iJikrd T**. Belt ermeir.haf'D. Ja.« erwn elenfc ^r«#n moctlucsi £nt 
ip-nn llu HtiiH’f r n \"a., " J ^i"l I ij 3 |f imC u*l li JiMiirtnhLTDC :i'>Oft." Vau^lill^ 'Wii!iki l| 
■n jdi-ra ano -dcifiu.. Fi»nr Jfff L erma"rt “K-h if. rt iIiitph 1 st jipw , 1 *t g>n[ n , 
Tniiiiii gCftTt-Hl frith i* III plf--, OltiftTli ffflVflrmia » j"**"-. u«t 4 «n»Ila L-. I-Jh. 
I u il .§. mil Ih 3 - xnftLkinCtk flnll IwuPb IMJP ’’Bfcft ICTjcle b ' 1 F*FT n« Cci tatrU wnrl 
n'liini'j ■■mn-LiaB/ 1 No- rj pi:rlC-|l€4 BCC£imfJi TCFr^CiCTf W* *□ Ju-Ji nivtu TPM 

to ELCtJVD WcieltePt- SiotbluKlJi ihft WinrLdi ILkt* U. Beat nuCDl'H HxLk Jc CTkT IIeeI t n I I'll 
■^mz. < TV ii -siwsi ;lU U. h. nu-:l Cux-ri^.' n ■» fc— 

prLlraln. K i|f fcpKik itLi I lr 
‘■■J.'iiP l h inTir r n n il thfi l.n-vr ^ 

— * ' 1 at lI*HilferMi)MHJ!lLh iF l>» F - L ■';■ 

u ' - il r “ limAlflito now, MWr .A 
I Itolal nllLdo. Ahlanirprlw 
- ,1*: I nwaicp rofl- Ailr|ji*« _ _ _ . 

. UMD£SlOfl£ Jir^i DO- 



^ I."'*' , ^ 



Lcara mis ftrvai 
^ Prolevuion j 
Hk, by Mail jM 



yjajHLB**- TiidnSfl nils flf S!lh- 1 l!iti(ih:J. 
ni iL^acal iHHduiTieiit iJi.ihust qudily nni! 
BditpjL prtoea - . ¥..■*■., poymeali. ’A’rlicinhij-iLiiiS 

XliC , IBE3f:3l i it. I r:nr.rn | :: ri? inlrTi’HtciJ 1TI ■ 

The Rudolph Mfurlllier Co. 

Mi u ^ub itiHf (hlii^a 191 ill iiikAnu, E 1 upIh h«i L 



''willed ]iim i»ith my fiut CArtiUljr^ ; wliit !ki ti-:l ol .i 
bird i-. it." "Ttiat, M reriTiril lln: |n:m, 1 L ! ■; ;i r, I.hrlpri; V|- 

And H will Mat jwu ®2Ti 6w slinotcnp it; jirott-eced by 
Ibe pame law, you itnow." he .ttkleil. ''[‘m lUpuiy nurne- 
warutn, s& we'll jusi walk t(j (he- juiigif'e ;ji|c| «ir1 1 It 

|!it — KrtciiitrCrinic and Ccrnttactann. 

'**’“*■ 

Flnne^sii reji^lreJ a ivreel!*-{) fijcemtitovy Ijj' jaehEiip: 

nil 111*: whirfl** mis'! |Ti !■ ^niiikrwl :ii^1f r , :inHj ]i to cirsB" 3 nrw 

engiDt undtf th-eni, — Jbtem bit &d. 



MOUNT BIRDS 



WILL START 



ANIMALS. GAME HEADS AND ALL TROPHIES 

The raailcrliil ur! i*l lAtidriii<r whivli Lb 1 = 4 "lrrn l.i|j 1 i '.-ih 

ai<:i Id -Tidily, iluIlLL? IrArucJ I7 mill ia ypjr liLair is. a lew ver'ii. 
'll V Ai| ratirly nn. 1 rutfJIkact ycu -:ui ww inn. J .hvf =iu&cy-iiiHkiiiK 
yT^Ctidlon ilLrlnfi- y nu r *. 1 >. ■ r>N tIidf. .W.g-.-oj- fii a r.rjyjio' jL 

Vnn fan M a L m Mnmoul Th#»« "P* Mp pfvtltf In laxIdBrinr- 
HllH? fnarrejfi SJ ra .wuncn*ndliy*iklllCiLlllillllS. : rfTli* 
In ifr r finiun:L ‘I Ui-h 11 k liiiK to Lrarn, Tn'i-i^ce *rr liUw -r*J 4 
■ ■I n.ik f Joe Lhc ''.■a 8 : Tii»-:Lcrn:!»(E Lu ii.cun!. A akil.cO Tukkclub^, 
|lkp -i ililllrd. iLncLur. can clur^c a.\ run r li j.i hr ^Ir^Kri. 

BEAUTIFUL T3ROPH1 F4S FOB VtH.'H OWSI HDMF 

tn tin ikiMirfie ycue **ii '■'" l ^'i ■■ v; nr i«iuiikil 

iiminKnt. HuiiKt;-. 5- l(ivt(« ""I i !«.h Is ■. v»r-. tim: rnrj-. 

My vur nctbMl Iht tndciliJn lulr'j,^-. HtOStSt e>iJfHireri ninjEJiiip, 

DthdI Bvuh f htE — " j 1 /'. ■ n «'.. i. firry /h . 1 J*' y n i 1 

Thli I .rj ul I bj 1 1 1 1 1 L'-.TBile 1 1 bmk, n -sect ut fiTjrrrftrmy -IJ.ii’.iTi.rr ftfel 
hiiB.Li'r.Ln n I I r I ’.r 1 1 tn.cL jr j I.: i:r*. Kent S'.-:* lEymj vrile at mikc. t ' J k r 
yr-jrMlI NdepeMiem |iy tfacnlSi^ *«». fr:*UMn. li'nlt Jer fm * it. 

H.W. School Erf Tasddmmrty, im ri^r,,-hd nidp. Omilu, Hnb. 



eiu-ninu ft LLn.il v lit. JilMUtl Lit ■'(.ri - 
ll 1 1 1 -i , i-i I r.-ri hr; mi irEOi>: il" u*l| .tn I ; 
ni-n.t J-iir Pen- | iihI m.“! ivn IhhiIlI. L, 
(l^lDD r-lnrtl n( rrpfTnt‘.iiii. 

I F. !1[[«[K3, hr. ffi-l WH(rt. IUi2- 



For 1 Oc in stanbpA or coin 

Jl'urJ. i:i|h>iI vitb -II fi;IJ page- hnl:toi:e cuts, show- 
inp eKeiLiue^ Mint will rjMiipkly -ilnvrlnp. tmnlltify, 
anel u«in yTe-nt ilrerieth in Tm:r ihnulilwi, nrmi, 
und bn. ihli. avLih.ii'jt any ayiiamLua. 

PROF, ANTHONY DARKER 
M7 Busker Hide . 1 1 Q W. 4Ed Serart. New York 



■ds on credit f ”M?i"£S 

ti'-:". p-LviiiH 3G Dojia' FREE TRIdL.i 

. j- y ij!. llnni' mtk r. my 



on i lPin n im 

I [niy dsprefla- dis-PBCs. _ 

en - y mORUl IF tprmarnn'ttiis lniit. Own il ILcm' i : iieiiu.'UiI^B 
M iribli'h. PH U-r:n- llml will JtSttmL&ll JTM. Write lor 
onaHj 1 Art Cutaloff— It 1 » q g*nl full □! inuns— ncJtiniw^ 
Square ftgal MILLER, _lr». W. iir.Hwl^ Cn,. SO HlhrHI^ , Dal nil. Wirt. 



m SUPPLY Tff£ (/. S.GOVt 



^<1 

J&£9 




WF j|B . - 

. Mk , 




i.fe; j) 


•) |Kb 'r 1 ' - • 1 


S. At ^ P 






I.?-* 







&L_- V j| y 


FTtP: 








IlihlE 




m 
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Tlw*t hint rfprw^ ^ vn** iw- 

I'cviidHi la inirkbl ktf'Kikf- 

The [n >1 iii , .jiir«.'_'« lilupi iv|iiii«S no ft nrtaikm uni ire 
u periled. u luc. 1 1 cnicni-y ii clZklrLily iL L-L. Ilir u'.fl. 
Tfc* J, airrCEC r lT is afKraiErLaa rmrr^aic=.Ujr 

Ehi i^F sr-'-v ..a l*i in |rs uh LU: w tth 59 oci.uuv nwi r h. 
Foe izzllirt 1 1 ir 1 i.--. .t. inJ eMlictlve 4£cfirfT B-.Vlrrfifl 

fHi HKEL-MULPIFkai. -> V41nl Kb tail ..Ct up, riM 






ISft wfll rfdiver k ci: mpletc heacEnw 
egiLirmtn t at yaur lUtiata »| Uelorr 
ISnceB andwtii for mir pay whllt y-nu 
teal KAutDtHdiyi et winter weather. 

TJih HnLlrH i-TiriL: mint BHtljfy void 
rDa n»j rudttjlnir, lir.-clhlH wiu-lli Inotm* 
Into! C.raLd wo -nffuir «rjeb lltiiiRd torain 
If didst kbiyw Uut tb>p Hcia- Furnace 
** M|J Ji Mrtloe, limpluiiii. rfEolnwr. 
Gcvicnmr" 

VTo in BialAffl— bat dfl&lp-i-*— nnil will 
(Hive, yon all mldiaunflani' pnmto. Siv^Hin 
lfii-riisi-fti‘Hp|a.llHba™. Tn la tail ay In? free 
43 paips lwotl^tabLuli toll* till hLuqi UL 

Y<mr h.j nr* and udifyas <m a fvU card 

rr-llgSr-W-f. 

Me “i *19 r»g«i amt., Chicago 



AGENTS = 

Aa eattrefr new Lbitijj Bumor. CiiaiLusts 
□rdinary kt-nisciie ilium inuiviri into beat* 
tifiiL large whine 1 i -: h t . Rivals ^n-s or 
eluclriutly. 3denJllkfil]p nude. FVals:he 
old style Lamp. Hot a mantle. Can't iireak. 

BIG PROFITS «W |!rj Jit 

l*uo iu,TiMe**iTjr. BMnrl* oatrlt 
Si.- i-triM.idi FlMiii-nln* FltE-E. 

7BK tomtlHTra Bft, Ur|,l. C. lillaKIHl, IWN1 



GET YOUR SHARE 

LBfgC prafiti— an n i es c — if as t ±i t — hij-Erct 
seller on ITiS mfirkt 1 ! today. National bvli- 
HtaLinf G-asuLirm Inin -pell* every inhere — 
loven ur country. Join our torce at en.lh.usL- 
aeticagcntH nr™?. Ntv time to lose. Com- 
ptetK AHHatmUnc outfit H.5U. Write tor 
the facts. 

Nmtiaui Htnm plnfl A Electric Works 
<11 S. E'JLnl&n SlKrt t Ctbcipfl. ILIInnLt 



HWHAltS AND BLUE LAWS IN CONFLICT— 
The hi.ima.nc Law d[ itostoii, Mass., was recently relied 
ltiior. as a cefci:; i when a large iinnihrr «f lobsters were 
saved Iriim posable ►. i ■ li" i l i ... ii ^!mi they limitIi i meet a 
murt appro prill* Wid by brinf broiled (Jr Iini-ltd *livt 
The incident occurred when a boat laden with lolwlcre 
ttrrivrd iii Dostn-n on Suiiilay. The s-lriiL^ent Sen lay Laws 
of tli-r New England -nn-tr-onpISs proHibitaJ iti* LnhneJUie 
unloadin tr oE the Terse I. If the lo-hsterr w^rc not im- 
i:iriLi.iielv un.lnaded nnd pine'. cl in c I r-|i'Taqe. Snw.-vpr. 



triumph stand lamp 



BRILLIANT GAS LAMP CO. 

bunt. 1. Hd- 102 H- Stole, SL. CHICAGO. ILL 




OJ 



?liS willplacc^^OU 

ABOVE THE GROWD 

EARNERS 



If yem waait to GET AHEAD - HERE'S YOUR CHANCE [ 

Tflt* kODwL«J|ra r iluU msid ■Xfmri^-nj-.w r.f KOfei * f w l-U- 
knu Hi-n ri iwiriH jh Enfirireeiimt .is now pUc«d m* yuur-tlLapoul, 
If you a?i? a livgrnTi^r — ar even Lf you consider ynimK*! I w^!| nir 
m EnginctrioE— sllicss l»nk?5 wilt prav& ul m^|.tirii«b[« vaIuc 
to tou. On nvflnr p»e« ¥0U Will llnd BoinethLnsr that you 

jHlmi I d Lnr. w — or LllAC yiMl n«T# leun td and /ocnrvieiniB. hfow, 
Ouf lib«T&J eFFs-j'-— tiDW we place in yiaiT h&nda. for 
¥t*tn d&yi ft cvi CABminiLiaa, (Nb gTflBJt flCW M^TQ-VdIuOIC 



Cyclopedia of 

Steam Engineering 

Gnmoilrrl from thf rtflhdflKl rnatnwLitnl tfXt bonks of the 
AMERICAN SCHOOL OF CORRESPONDENCE, these 
!>i<iks cunetilate, :n themselves, a emuht! of pneiiral *ficl 
mleMlit mitruv Lie-n in Kcuinr-r rin e — ^CflC:uj£ befate }Oil 

the jhmi -ritt to LiH bi e tHiition-i dml hLc mlari c*. 

T»* jW*ildr liSI pri.-c l 4 ■ilia sulenili-d vrl b tii'M — I ret lor ji few vrrij 
will ujfcir ihf ip# c-ipl pHM ^«E OilF^ ilB.80 laoirly nduiL cwifcl- LI y*u 
w«n| <||i4 i ■■ i't L . , j.rr job hi»r IihpJ Ehcnl in yuur hi.niJi- lur ■itch >1 ayi, 
■at OUT ^JfrhSe. juc -ejji pay Ear tLcri nn ^Kc <cjy -cuy irrir. ^-rii.rr.: 
"I 11,00 dOifn Ail -I U.LXJ ppt rnoalb I huruLl'lcr unllL I l - . Id -Ir?. A r.d 
r^m».*iril'i.-f. lluL in ui seed yru Lliac iKBfca, izr y-zur EiEunliuilnn, ynu 

Do Not Pay One Cent Until You Notify 
U» That You Wi*h to Keep the Books 

AuSIEru, da n.:-i riftilrf ro >;«*■ Ihe l»0*^. -iltt-f YOU have bad then T". 
ch# K'« iIjV IVM" 1- '""Hr nordl. w«.«i'|v.r haw "tlr-M rvluailrJ. aiCUf 

aipini#. 

Hi rtf' uriri Hfipcnlilcf pt toIuihiH -iin^iB S.S# pJfts islit y kL 4 lii.-l 

arrf at'rt S.FsW illlMmlMI, Full pj|ft pU'.r--. dJUrUH,. mt. Priprtd «jn llic- 
1'^-“ gi-i Le M. pAper. ■■iLh. I -l - . '_ .-z i r Lypr; atpczLIy L-u-zml, x a. ±j.J |ikcl»_uj z 
U i! I rS ■»'. a ra ”-c I in [ .Id. 

A Few of the lEtiporlftBl Subjeclt CortreJ; 

■TVliiidru *. [■! i ii ii f Bui Ir n<_ "B-ni Inf ArTFunTliFfi. T'iifI FjcrMiiicEilxHrH, 
MivLan ii-jiI KL-nbiina, Kl 1 -a.m I'lmifAL, H.Ihitii l>! n^l ndw, ] ndLIc utnn, 

VaItii flrK-ura, StKiun Turti|piu, Oil i'mii nhk. FuhIh, 

■Tii si ■■ iTi iiln L*- h, C'nrliiiTT-1#>T§ a JjPBQja ptl VT 1 |lnat(»irm And llnp-.ni n, 

Thu Air bi-Aki*. ft|E,fti*-rhM0 fclpHTtu Immt, F-Wpfcfmi, 
^FhiHbp P-'dlrTL \1 htIti-* IIucliLf#. Ph-ncLQjz and .Tuntilntlnf. 
iv--.rni.r^wi-d Air. TmTiPral^ie*. AiL^orr-tj^ri -jud tv-mpTMu-nn , 
f^Tla^rBtlcni, Am-mc^Lb W ht-hIrVM. ULnwt Ijsmnanm 

*nd M-Ot^r*, ii7-'riE* mcnt of J.iyn4Tni?* u=.d Motor*. Electric 
ft brim; hilwiTlc UglitlTiii; etc. ; 



Free with, every order received bef nreCJctober'l ,1912 

IVIlh each art b ±ai-inrir:l t yrar'i f!an vailing 3L«ml>iaiht|i cr.lllilnc yu £u (lie 
Ircr Bjivk* ul a <~.k f ci Isn^lnccrlritr J.i|rrm. Tim r-rc y j J pr»'-ll>.il 
halp In wo rltaij pniVi'^riA vlikh ar# rori irj#ririr cd tic ukrn up ia 

finals In d.w i Ifip^YJK. TliPf# ulll h# no Itmh in ihk cunlr#. A ilnrlc 
pnilil#re |£Jv«<j |r.« miltW tfl twanh lanpp irri the luc4i 

Why Not Send the Coupon Today — 

ixfimr jn Sorest tl— sc- 1 tux &rf ran lay cl:i ma^Tiltm'l «t r I uj-c- _i in tnT of 
y.-u, lor viiffvilivp, it mir rlifc ? K+ iir*rc' ¥J Nu rdillEUiiin J t-z c:-a! I” {.u'l 
“no ir-zulik -z-n yaur pan — ainply ii..il u i2m rnur^in. AarL al r .-rx je>j lu^t 
! ^rzf'jll y Lnlcil tac t-enka, don't k-nrp IlKBp IL in i lira - 1 vUL IMetIi — !■ >'»iu 
do r»4 lully rnllas -itnl Ihcy vlll help you Ip stkeutarrer iim r i4 
Dclij i'.'.'.Miij-'Eihci n^jnu — i£&i«i Luwti jtfu npthtnx — BdHnLliji PMIP" 



PreI£ EXAMiNAndH COUPON 

! American School of Correipondence j 

C] ,it:,.£H r U. S. A. 



I r — 



Tu.ii 



w .wij ift i, fr"fwdH "f Krarlrwcrfrx 1w7 'liri 1 t h 
■■■■I ipy.N! "S iJb™ irrJJE.Wi m -n«frlh un'lil f 

■ j iu i— i jhHiI fnp rAr- UaiIca. THir Rjii p. i>iu aii ill fuEy 



I 1 nr- ■■ ji«JruiiJ«i_ 
auLld ll^.U, or 









: 



AiI-iVtai . . 

^'Jrmj^nriJiini 
eliuj-J'Wrj-. . . . r 
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We want fa Send You 

this Magnificent 1 8 s/jg, Thin 
Model f 7-Jewcy Elgin f tufty Ad- 
justed to Temperature^ isoctiro- 
n ism and Three Positions, Cpm- 
pfetc with fine Double Strata Gold 
Case, Guaranteed 25 year* on 

30 Days Free Trial 

And if i'oa don’t a ay this is the bifffleat EJejh Watch ~ — — camiwti 

biiriraMi yc.i ever un, send II back at out expense. ysu vrtab tn ke*]* Par & TEIHS 

it, u« way la -ccay. J'a/ tisi caly Kl.ttl, and the rest In simitar ozneunt? Micla irtnitli. No interest 
—Tie t*Curi(j — jmt eijcnmon lwn«4y amotsf men. We want yea ta ncc lor youiacti t*mt thta Huts 
Eluin iy better than other Wnlchei r-urtinff t-Ti-ics of thMm tifttAS *a ifietn, 

S*gg tor our Free Catalog Z 1 %a$?j££iZ 

OUR hTE w rny,y. WATCH AKD DIAMOND BOOK, aha oar book caltal 4 i r*Ct* rm. BurrC” or All a l*mt 

fVtiLA t«is/. Doit JIOW-DeiiI Itl'5 |iffl:«4 UARRIS'-GOAR € 0 . Dept. 556 , KANSAS CITY, MO. 



STEVE HASRIS.Pjcs. 
9*yat— P*r*>* r*» ‘'•j 

u i If . 1 th E n ■ n I pvi I'.' 
... HI. TlR-BnEd It. 
J.TFl tJrlb- lL.4h.jMRd 
.nri r i i ! prjLac L uT [b. 

Il t |. k'.ILIFI. 



1 1 he Uhh IbL! Mrl I. Han Ufls Wilcbii TLia JjtfMaf firm Ik dh. W Jr H,. 



BIG MONEY 

VLfcli out USnoicraj tort Oord 
r I ti-J p-l i L-urtifc whlii :t Sk-glir.T'-t— 
E‘ wlul -. ]| utl n u ■«. II L hIVi 1 - III Ulili 
7iliiia.Lr ;-n'‘-fiL 

] nicr ii-»Ci uaii^l fil-i-Lf I &. Fft’i'r C O. 
bapt:., 14!) LI jiicn u;a. lllih-u-ai- 




This 
Camera 
needs 
No Plates 

The 




Plateless 



mpe 

MARK 




Wilt earn J'OU 

$35 to $75 a week 

dfcmiiifr Lit Fairs f Cumivnla t Picnics nnti other 
jMLhlio jrnlhering;;. ToAer Pictures Direct on 
Fast Cards, Du tiC|raiEvcs . " n v^iting > no dark- 
room , accurate, simEiin. A 1 tt-year-old hny inn 
surceysfully njioznlu 4 >bC. Takes full tire JMnst 
Cants. Portrait i, Cruopj, Vieutit Building!, 
Etc. AEL done within th e machine at tint jute of 
On* 41 Minute. Be indepcnrftet* fo me and gsi 
when and wiioir yisu pLcase , ^ ynur dtvSL Imjsi 
The Pia 1 1 lets Daydarb offers lIlLS, 
attr mOn ey back if not tatitfied guarantee 
futly protect* yau. VVnic tci-day for part ecu law’. 

Do it nos and start making money. 

U.% 3TII AkU SPECIALTY «►., IMS Cass Av*.. 5t Louis. M». 
QiunlBLan IJajvLarh C*.. 2i2 Vlrlv.l-i 51., TUftmlO. Canidn 




PRINT TOUR OWN 

(,’ajda clwifliard 



bwb, 

y ica. i 

winning tor ntbeh. All Hhwr 
OdUfi tnr r ^‘T^j TYi 



Baaigwnor. Ena, lu. 

" - j ,rt 

.*ii :r • WiiL It riUl 
PE, L'Unli, | iis-s r, il r. 
THK- PKIfiS rjo.. MtHdrn. CeiiHLMti^ul 



ihe chances woruld lnr vfry iniwh tutu-ii.t-t tlicLr niTvivjnK 
miLll lire wafcheuxci couhl lie -ojicncd without vLalatir.^ 
the Sundty l;utf, so. [be master <•{ rue ineiael, having lus 

E iutits in mint], luitk tu* Law its hla li.mil.. y:n] mi' 

• n -• I .j i *| liib fii.-il r J n deiIVaI- 

llt was- ]inuii]iEly ajTESitcd Tor diicuth-infr ihe Sabbath 
quiet and arransi’a Ufurt 41 iiLagiacr Ale, lie odfceed i^i- 

■ ,i ■: : :l : ill" ril'i'.! ='1 1'n- i‘l: -i : f. r :i I ' ■ ' ' ' I 3'= I 

j 'lmitled bii ftuiLt, hot called Ihr cotirL a attention 1o 
■he laet that he Ipiinri himreJI catiflht between two evils- 
. i I eliOM what lie helU-L‘ei1 io he III ■*■ Lm 4 issue [he 



CO 1MTO THE 



Moving Picture Business 



F r in .■"■' ! Ln Sit 

rluljimDJf'ii 

la i rUTj iru.£ 

IP 1 LC 2 piijra 




$25 



And 10 Tiro XMT 1 ! h:ti1 

i 1 - il be in Jdii vibli -lain s 

ni'hlne 



■ T.llJl 



or 

, flrfeCHwA, rhsrrh. 



la 



- _,J3!«tnTL - irt! l . 

n nwumiiq rtmuiunc 6 ?,»' 
tttJ » hi» i-^-l h « c ■ ■ K ■ ! p*. uqh 

u r.fkiM | .. .-ii .nl I ■ 1 1 ki ■ til Isl jr.*.| rj.'l 

Dtw ar-l mirteir- 

n.sff be pa, ! in i^ijp iil..x!Ie^%hL>c Y^llfra 

Lot Ticticijlurii 

P- & W. SaTeife Cfim paTiy 

03>l U, Eu. liocbarn M. t C^lc^du. lil. 







llakr Stfl-IH) lo s2tl.INI prr dujd 

TV 1 1 h A pi r ii h k 1 1 r Our SI ar h S n^*rl 

fl Liri I., -m’ iipH fiir Ki JT-.- - i Tivni l J l'rt ,r ■ Ullj 

..r.-.-r. • I. F. |- !• i J '■'■■” 'I i! 'I' ■■' 

ll^-ipi lie icit-oftvr p™i I b ■ I i .-iiiirai fill 
■ un t-sb Ib twulirPi teU n-x. ^|Cw‘ nik'" 
c-t-u dir^r L in i na i i-arie aU±^jI Uie u«f ■■■ “ 
ntlirj’ET. T ■ a r. 1 WH'H ■BUK.-illE h : I^IKW- 

r ^.'r I't -.y. KidHv! Ea »«mir »:-wn 

|m; iwcf, " vhunher rt § rih ; » IiSait- :r 

liairlrL. StTrl fog fps* V ” JftMnhlrj; rtt 
j^v, i.;tnl u'i liiXj-|n Ubiin-i- ni»l Kui?^- 

JAMESTOWN FTfHKtJTYPE CO. 
Ofti-tr. Ll lhS hi I -tr.. Elblmi,'.' • '! 



mu- I'lclure in a KiyEuI Card 

tivt MINIfTE 

.-i pj‘. Anlit/cil 

f X|rfl rrFErLC II 
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This Swell Sultl Swell, Nifty Suits 

FREE! 



FREE 



Pa Your Own Bo **— 510 A Day 
Easy — No Capital Nepdei! 

Thousand* af Yaung Man Doing 
It. Your Chance of A Lifetime 

We li*TO UiS IhCm* fltTOPortijliO and eattiibbS AircuLa 
Out lit- ?ull ever Ban'. All tva'ly 1 * flbEp La Ti>u r pr!-pui>i, 
tr ilk" ill i{lli;;<tlou, (.la mnuu:it m: nut yni;r no-' m::l ctiL- 
fliajs <m * pwtoi HiFlnf: “Send ms every iMmr tea. 1 ' 

Free Outfits Costs 
Us $28,000 

K [= uttcilv JmnaRBlhLfl Jar an yame u-hn retd dra Ebb out- 
fit (o (all Id tote opiI ere To? run c;i a tmv . band talloivd, lr.uricr 
to-meaflura buIu. overeoata and p-maw. Et tHfrieiice imn»- 
CHiTy. Our feildlLFi. Up-la-Lbu-lukujSe h! i'Jl'm and m:i:irv 
tsvui p priuea j J.:"- wjpu i: nt b IL i!< ai iietltloiL, Grams piMir la, 

Get Your Own Suit Free 

Dinned like jl HCJitieinaQ— 

Uinu-itiff the tScbthas j™, 
veer kricelifl outtHa ver* d 

la:l ubilarJu. IP ■ Jj.- 

Send No Money ftrrhis ^ - ■ 

Pet PWKil drst baud. CiillL- f : 1 
i»afti imSf Bull mid DUf nAITI- 

p.lL L DLitllt wiLk any qUict— 

one bavrinunb mum atrrnrt- 
|tr nun cmsRf *m our RtylWi 
C'li irlii.'H n :n.l Jiijn' ua»y we 
imiku St Sor JrCili Id talcu per 
fort inuBMire-rriurii:.-; iai aloctia!i 
Uiatert thpm nil tn tn Iking. 

AKd ss,™ oa‘li Awarda. 

No matter who you 're uiVIS 
cn.nTCUTic ourt — ixrrirc nDu 1 . 

GrtltCintnl Tlllttlns Ch, 
lltpL r? JirliH Slid.. CfiiUDi. JIL 

varSOTis Sana for fuftvmllua -ui crurlty 5a animats Mu 
d.im’i beuu, And. k .w irig a. mo it prni'hio want pic? iim 
rif 5 tir suffer i ii i;-, lIil- in His* l*fiHters m. ■.-■■ li! bare hern cam 
IirILcsJ Ui SniLiin.', il fiirpt nhvard th r. B T|!p limit til* Ij-w'- 




tt YOUNG MAN 



Would You Accept 

aril wear a Gnu tailor-miMJti Bull iuM fur 
itiisnins it to vutii friend;;? Of a" tlipmn 
iyiiiuhuu: free ! Could you use- ii a day for 
a little spare time ? ( Perkiipr. n t can give yrai 
a BtW&Y Jijb- hs fiftod pny). Then wriie us at 

onue^ud fifft beautiful. epmptf*, Rlylen, and rh 
offer bo huhhJ EliaL you can hardly bmn it. 

BANNER TAILORING COMPANY 

Dept. 7 Z 4 CHUCAOO, ttL 




NO MORE BALD HEADS 



Wb ULHI V UCCCII CAP 3 p ntc-H 
u Ci"* miiiUlCv duLlY. |f«M. 

fcrtl |«uy ulIi^jI ■■Oil fchr* irll-4 th# 
Onp fcJ dn?* iiil J JTD -HllpHed, 
Tim Vhcu'aiu CApSi iiil i|ipliAlict 
i i in l djrjhiri Eh.« blood to the IliiLr 
IL-.k 'Lh nnd iiLBJEi fi bil-ff iiObllhi 
i ni|i uC bnlf . It *i'‘ ji# [hi ml i IllT. 
■Lnp* tbi> Imir [rum. Cul lic,c Out. 
EbmifLC hr lAH-Lrtri All 4 juQil fl]ji> 

kn<~rtr fhj.1: Lt In Lhv ndj rtiucInTlili 9 H.1.I1L -G-ROWEIL llnOwli [0 
i%"6,^nri* NiTi Lhrii|r* I 'pimJ. WtIu r.'r s|'|iLi-. uCLmi blnak. LuitL- 
IniU'.l *.|p r. n ■■ bi'-nkii>L -nn u HAIJL'^ ii'iiL lAllcil in pliliiiai 

w<e\0€*. Fit EE, 

THE MODERN VACUUM CAP CD. 

L SM BilSCLtY, DIMEG, COLD. 




4 Biggest Ripn) 
^ Ever Made. 




tuTaiuriiE Offer! 
RUSH! HLSH:i flUSH li; 

SEND COUPON AT ONCE 

Shoot it in on the next 

mail. Get this most lib' 
era], most start] mgr tai- 

luring offer ever made. It’s 
a whirlwind! Simplv m[tr\ r c]- 
ci 55 .r ETfoagEt -Cuffl to fill 
j'oar pockets — fioshy dia- 
monds — splendkl jewelrj'— kIjcJ? 
p:nH— rings — Fup*rb watdscs — 
misty, airiLty suJia to wear— FR£EI 

1 Be O nr Sales- manager 

In Your Town— $250.00 a Month 

That’s on the level. Bill. Sell all the 
&utu tn yovr little fcurp. It 1 * easy— dead 
easy! Your free suit will attract so much 
arfcnlEon fh.tt 3 \.ii i 'LI ^>c stvajnpusl iriLb c?T\Ii:rs. 
Orders turned over to you. Toe. fajfi.fK) 

n mtm Lh -rasy, JJc esperianue, m-0 IBOESey, OM’ 

ewary, but "get I* quick. Rush! Jlusbll ftash!!] 

$2,500.00 

Clven in Prf/es fo Agents 

Barrclg t if money— mafi:- 
nificcnt diamonds— jewelry 
— nnotorcyde* — nifty Biiita 
—ALL FREE TO YOU. 

Help ymirselt" hoj-s — they be- 
lone So you. Eui you f ve got 
to xWvf WOtiriie sbeetl. Ciet 111 * 

1 ’REE coupon rn QUICK! 

We Pay Express 
on Everything 

You pay nDthin^-^abso- 
lutcly nothing, Wo take ail 
tlie risk— at a entail the expense, 

Mail Coupon at Once ■ ■ 

Rush! RusW Rusli! Seed it i* ± 

this vary minute. It bfmgi M FREE 

1 ^ COUPON 

W lourluiiHiHknnUkb 
>1 9 L 9 S 




you car yre-jj - . tree a(Ter ima 
Ii,i_iIh'ii:-.- I.i-r hiV'k or l-'liilCl. 
fill hidtpll't- — .ILL MI&EL 
J'r-t pai tnui jiDau *iMl nd. 
dEv^ontlia oon|-ia iis>l 
WN'i't It In todiy, 



AMERICAN WOOLEN 
KILLS OdMPAHV 
DepL SIPS 
CHICAdO, 

ILL. ¥ 



r.i'nl Imd 

jniir 



Cbkagd I 

-I vast Li'i ESt 
:i(T, r LiniJ Du» 



tiiu- Inrt 

■mm hi-' iHHik. L' 1 -.-u.-.- Hill- Ivi'-rt 
ifllELR Ul ( 1 IU 1 I t n'l 1 Lll l pIupPAd. 1 
■lniL L j-i; SO, i 



VnH., .... 



AifdV 



ifletiAC lien Cion J-'cjiurar ifwA.un.kii 



opy righted 
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Ufc A rFOlOftHAPWEH^i'ffiS^S^r' 

T lie UiNl l*ffl&*f. liic E4DIE NUTS Ffjr [i*P EWEHIl nuka 

jAuli'i ilirn.1 ra jpunfl » ill imiL ?lr i.W 4l * xrrallvr.in 

Jcvfc IJUL :-PJ ttewtl, ircral alh h iJBpfc, pipkll Uid 

wn »«f t citnip. >1 KKilfPfli ■ B^isnaPi ■wmenr. 

T;« n:* it Icy* r“.K*r. n ■l^wLlix'brpfl oniai.ii c^jr axt 
kh-lrl -1. It jufi pirtuR - m Miwi pie* 3. 3-+ x J 1-2. 



H A "I* - h I.L T. 

r»r 3 WE em5«l- 

■ r *ii\ttI nu 



ii wrij *1 b-!f wensi. fries EULKi wnd 
^nL'fu! ana »u: p V* r it* 

._ . WQmHI HtiimiM 

°-m |jr ' i ■i i ii iiiAT &irv*4 Ui ■iijn .i i* lb th* Wi 

v im. _>t^v vtmtL i L M.hu-L'i' K>. h : 0. (isc.) 

i ; JhHK L3rl.‘.iii‘y VI., I’lw jkt. Ti, Mptp Yucb Cltjr, UL a. A. 



Ilrjn.l. 111'S-- II il-i. ,1-:. ::Iiil-,. in. III. 



OWARD 

LLINOIS 

AnyWatch 
You Want 



30 Days’ Free Trial 



No Money Down 



Express Prepaid In Advance by We 

TtuVc mown!? ] fm4*h te-Tra* Th-aV" th* Tt'itwn whj t nm 
doing ihe grenierc credit a-rich nnd Jewelry liuslzitwi. 1 am 
-Squata Dent" Millet mi 1 I i.tuh the nw|,lr. 

I dO llUAlilMn Oil Suin' CrlllllL **!ld ifJ'L WllJ.1 )4u WOBt. 

* il J'-r ip.ilj. ns- massy dawn. 



y-rini ri >i 
rlt. ] In.' 



ei 3 ‘ru.. nyvl'iild bj, mi?. *ml n full liiftiuh. lb ' liflf It In JPIJF 
Thii'i thiuii i>iiMelh. .tJ] [lin#nvrn[L'hp« 



fiui-|Ki!i' il L. 

£xi?rOpi nreiun 

[■y l«. Ttisl's tin tail Or* I ivlh , 

Guaranteed 25 Years 

How lor Buiinou; 

Costly Catalog FREE 

I enaL jk'iii Ui Ii ii yii cut -rn.ln.luv_ It ih u, r*:n, S.C i I l^nLtul.fw 
ulL kinds -n( vilIii.i :■! v- vrj.L-r J iiul iIuleiiimiiIm tied jinn" Lev ua Lli-u 
hhiLiviL .ind nirti lihfrpl hir-mn. mur -eiiTiprrsL 

If nu Ta If n nn Rtifi rinn W * lermi ejd«ic w nit 

■ UU RdHV nu VllHniiQ T p,T W n Wnl £.nciL!-wnmff 

oil! the rirt. jo* un- tin* wi* jrj'igf- of and quaJLtjr 1 

fru|iny Lli i> L-liu ^L-f. tout yof*. gLr* j-on tb* E-ftflLf*i. b**L «nd 

a unn«t it-Eiui iixi'l 1 Et« up ta me Title a?i 1 jcii3" 

iLLiir. Widen Eiir lliii t-i.1 ek>= t.-ilii'. uiiJ ui-E n UdtBZ Crum aani 
E£»C,vii3l Eaibkii Jx>u A fxliiuil aT uiiuu CtiJ>iii EliQ iLAPL 

^Square Deal" MILLER, Pres. 

Ml If Him CB. t V* Mfllc* Ft 1 1 "i 1 1 IT 1 1 □ . Urtralt. Silr-hlgnu 




A Marvelous 
Synthetic Gem 

ThsSi'Sai*:-! triumjih of 
Cie Cfe-f ■] [jndra jen Fur- 
nicc. Will fiir (ft a flu. 
St9Tltl? CihiJir, fire n"id 
SK'id i-uii s Like r. di.mibnil 
• «nn nnieed rn coKnrsin 
nn sinsK. Kcmoh Gemfc 
■rn'ivu mi pwisLi. 1 . foil csr nrr:- 
Jitiul iM^kinR — t ii f I ? 
brilliancy is guar'-nnwed 
fanever, Onu thirtsulb 
I lie C=)sL r.f iLinir.iinih 
^jet. crnlif in U - k P rfl t . 
Sbiid [ibid Houiulttjfs. 
Sent on apgrtnv-al— year 
n-nlitlfty cheer fL-tly re- 
fur.ded ifboctitinfpnoiY. 

DKik in Colam Kyp-p 

Write for our - L-US-o 

Jewell BhOll. li-jrnldDintvl 
ov-er publjned. 

Remoh Jcw-flfy Co H 

C’l •*. F.i«d*jL. SI. laUIS, HD. 



Jul iSjieriiilCf riF Lh ■:= wirihouKS. There -were S.OfHl i]{jjen 
lab^l ers in ihe In:, the court wog iefarrriccL onii Ihe 
firherman felt it would te criminal to -ricymit ihrn to 
die in emitt when it nu rmv in [il^-rg them in a 
C'lnler filsne. 'The enur t ti>iiched liy the plea pf the 

humane fisherman ond dismissed the case aKair.it him. 



Licorice Rraivi in Abundance in. UrAl Ir-rritorr of 

Ittnabk. 




|l tft 1/4- U the (a si -IN SOLID QuLD EZNCia 
r-iAnrl krhl 1»1 ud «rpMt axuilafelinfi, W# 
pti.hr mb** thvra. ^i*c. Eh*m flrit - then PBf a 
. Bv«4-lBl OirtP— Ilk TilTany riiif let P-.OV, 
| ileal* r e? I -cl |4.i^. Ilk iLad J cl. 14 « K#n| 
Ic' U. ft. ftac tasrrnrlira. Cllillt FIEI. ibwa 
” JTuI] Jinc. Fklcnljnns jijeIUlIhJ, 3 fir. TM 

T:%i rtfl ■ f Aj. Ln-lind ± D^rer Sn.. Hiiriaa 



AGENTS COIN MONEY 



Flash Like GetiiiiEnc 



Ss'llinj] Gvlden Rule Cutlery 

TmtieiiFiwnt Hmidhs Pochtf Kislvtw 
jiifi itardts *if]i D*mc srwl 
uddresti, piioL-u. I ad ire vntbletiis. 
etc., on handle. Ifiren.' knife 

ehPTPtlired. Ftlll line -DiFbrs, 

sirci|.u and cuLlery flpetqfilEiiea. 

Quick tales. Bapprolsl. Exd u- 
mve ferriinry. Write today 



lor terms artd tatilopti*- 

Emit Cflfltty C».. 55S W. Lake SL r Depl. IM, Lfika**. 111. 




Ah-nl# EVer*. 
htlitp#. StTr**|-tW.r« 
Ih-n dc. ■■ ■.-*. tVp 
'T r.-.li V ■: i u Kuw. 




Only $36.00 ^t^TIRATOR LANTERN 

VleleutLajprsycdfuuui ALCP SiSIAST LTDFI. 

Thlineir IS 14 Model hue miiiir iRkhniTtimPnif axid dunhl# liriiMancy, Writ*; larlllus^ 

II i'- 1 "I '«Ul - 1 I "'I ■ i ..I E .1 ;.i r, nr Jli :i:-li . ir,.l l inl. ai h-:-1i:«n i-riMTH. 

tjf ) iiu »w* A ■i.i^TLILN weuwopd have T-anr n*m« in- oikli lu yWi our resuin 
onnonneemr-nu tr new slides and lecture rets, tSjM* L*e|?rai Si-.si . i-a mnL 
f'hikt t' s It ii HI rill! LtvTKini reUerls i-n»p* or p«i W tii n r ■ nr U dice f'jc nice or 
abject, Prices, i:.^ |Li«v MOM eaptwi paid, 

Wnillim, B tttW A fABtt, Tik„ J«antn>tSl,.BMI*ddplila, 1.^ LaiilerM Ptpt K) 

^ng|i«.rl»a. Ttlwsigpp. DpHaiJ. HcLjntH-:, rhptQljjL«ra ill'Ji : Z‘JFllle1 
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Signal 
fCoat Shirts 



in field, abap nr 

Jirjnin 



r\OES that appeal to 
■ you? We have 
(lures strung ami comfortable 
tu wort in — also neat and Vij 
dyt-'is^ enough 3 or home wear. 

VV'c mike 1 h,e hignsiil Scnd-I Jpesa 
Slurs ii. a. variety of ikiici'.'i'is. bulk Ee^Ji.e 
and dark, and with two detached hand- 
tu meiS <•;>! I ars, or aEt j.r:i cd ruL,: <li:-I I a r. V <r.i 
can wear it and be wtH drentd, Cui c*ai 
fllyle — that it easy In put nn nndtakr i>tf 

V. iif ri j<»ii Lire iirtJ Of in 3 tsttrtj . Vou pcobabiy 

H 1st the cont Myt <■ hue bul 1 be y vap at the waist. " 

That's ivliErc die Si^aai Coal dktrs differs. It taps over 
tbret intka at the *waist, and hit jo txim ifUdoti tu ktEpthc 
flap tn piact , Every Signal Shin has Pro pockrt^. tleet ts iiil in; 

E Ii e Hid eh to Veep uut the dirt, dciu ble strength seams! tn pri L v ent 

ripping; They orhei pleasant fealsiiet that will gw a bug 
ways Lcl making you our rrgybr ruatomcr. 



VN i o ■ 



S*DP 



c 



Try a couple at our risk 

Price $1 .00 ($1 .25 west of Missouri R i ver) | 
er garment, If ycmi clothing man doesn't 1 
live SlltiLiL Cult SliiiLs. Icl l us ins rijme .8 



Trsdl Marl! 

th« Mark of 

"QUALITY '* 



ar-d v r- : r ■ hc-r , arirl wr *LI. riprrti y-: j a ,-nup r IT" II 17. ,|.jl 
Or wci^p hjf jpldci ihiwi-c irftfS If ¥T7U il|i* th(?m p 15P U 
CEPK-I-! rr-lP- It nntsitiined, HUM uJ tur iW^jT. 

BILKER -WIECHER5 MFG. C0 M 

1256 Muui-.ll Ate., RACtNE, WLS. 



1 always 
wear this 
brand-’ 



Also 

ouktra 

of 

Klinil 
Work 
S-hii tt 
aad 

OvEtsIb 




The stEuir: -=1ialET 4, Uiuma.k|” ai the Alaska Whilinp 
C-n., Is at Akncau. "ha.*--; n lt nileo several weeks njjo l-t. til 
G entile, Wash. The ciew nl die "UhnniiL'' if. in a-ark 

.IE! A lay, Tin- 'n Ii.iIl- tfkltliei, uj.-..iri Wl'iuJt E>k ill Anil 
ir-ark^nniiMhni i;!i-|sciuIh llic puirtliflr nE ^Ii^Ies cEiPtuised. 
receives Lhc hb'-.eri compensati an. in a-.ki: ion It) stipu- 
lated. WLigea Ilc vi ill receive (.ti.Slt for every lijilijek, 
SHI 50 br ct-ery hitmiiliAEk, iiJf every J'llwt wliflle Artit 
Slii) Eor t'tcy riplit -"-hale landed upor. die deck i>[ llic 
“ L i itliiiaV. '' The crew, with die exception oi' the two 
rii)jmi:Ci S i eiL-r-iv-i.-! $-1 for every hum |i':incJ: r S-lT/i for 
r'.TTr ] 1 3 i.>t> wiialr, 5 j l(if every $|>cfiYi vrtiAlg Jit'nt (10 for 
" ' risetter 



WftttK Ftttt L'S — 550 \o 175 EVERY WEEK q 

NJAttl NOW [,-* UiurTlcme MM Itttvi^ri- ll«l K yjr •' • 

r - v . u:d -Ullmrrc-IS K. v ..k k ..II r.r- jr J 

fThfCii) WMlinf 

■■■~ l j '' ™ fiL-noo ■ vuf. A dSe; 

LISTEN 1 *Jtir in ir. i 

aden Hit lMnili~]iniil lL!i4l. Mere 

Ik-v in i'j. . mule iv.X In . ■ ; htAira. “II ~ r ~ ii Y 1 ' k ' 

mmUm lU#IPr iii> r ilium: T-rq, u i ts iL. ! F i r \ .j 

!-i?.cink Ir-rr villi Ini unicr. \ Ed "1“ ■ . |- ' 

rr-au. WHU T aAky. tm.— 

THE U, St MOP CO„ 1575 Dorr Street, Toledo, O 



every rig'll t wbaLc. — [•' pining 



World's LnwcslPrii 



A cnitirart [is ivi-UIilr! 1o huy isack every 
’.Hinnuid vn svll f..f £WS jj| en: 0 >li-H 
you to "pet yiiur money buiLk " 1 jnstetnlly 
id ts&es ij( neeC. fTiwea nur price It loteest 
.liiiI h’jJu 1 h r:rr;.l 'Jil . A iiy ii i;i ::■ ■ ■ i i'E u ».*? ■■ p|«T ■. ■ *. * r « 
■Micban^i :i full | ■ 1 1 r>.‘ Ei fasti i lificil, iin" tint 
! Iir.it ii ■ ■ I (fill L , qiuilliy liiid iiiJiie 

L' .i/L f-u] u tll=i=iL-z-l rrlL^ml Ll ji bucli QuarutccB. 



_ ur„ ^ 

- J l||L*rhl--ll. J* 

jff riiKA ui t-n I 
f n m ii Ardluitm 
f III hit. q 

1 . ki. lienS) SLI.'Pv T 
trillnn-, Lj n?.rut dlBBIonn 
.15. I ill inJU niemn?" 
p imaeofuttmiil 

,. FtMh' nwiipldEe I S-j ! 

■ .i~r rllkl I . d! d, ■ r-' »' ' ' 



a e I fcc t ll '.Li u- 
iI7io.p: 1 by m ml 
l at t be world 's 
lldwtes t pri<je: 
ii under a Lcjcjal 

Igiinr.-iiLii'e 
Jdkitionke&'dLd- 
I lappemi t incut 
finnpostiitile. We 
J r--n | an jc d I a - 
f m-jiid tn. f>ni ci.lr 
I air- . ri r>a *m 
npprvvuJ jt -put 
ripenM. tirrul mp 
r m ,- ,l!r -w. Jk. IMtseh 
^•fk.lLii. hue i*hph 

g:uklLili«l T.ir Lit vvn th 
w Slut ]i:lvi, ■AtlAriiMl run- 
le-.n-ti. In uvrvrj Nin].-nucn- 
r ] U' - TejVi i il . r . , [ ; r. z n n. ljs.u L 
hleLiifu. (;aj.iL:.L SOXOHbLU. 



Uire«T ■ L Anr nrllrlr, U.BI t-r Inipe.-llra 

t mail K |i-.-n i i:T. cirv-.'l ..-v.|H 

D LIL- (I I¥ ..,a . T kink- r.» fir ex-r-.r u. J, 

ainiilil 1 wi:l‘ 41'.1I'E r.-iaoiPAiy- /JR!-'!, 
mines 11 j" 1 d.-n T -r - tvth ' fMYrjr 

i ft ?-<>--[, \ fiza-inTM-Tia fv.iiiivfiji ■' . 

“ Tl nH jnnY \ F , nnllat in. iii- ,, JPr. ^7 , 3 

I lit 1 ^ h 1 W uTas-cmnae cjp*5J_ ■"■ 1 - 1 JT df; ■ | life fT. 

rrartiril Ht\\ la« -"j 1 uc« 'jf jP 1 

m .il.l l.'r:,. n\\ Je'g' 1 ' 1 ■ "j'?, ,L g 

(inLlim jim. t il in^t - ' 

nnmil ltN ib^ Tnlmnr^ ' ' 

TTflErfUFfwl pnw t 

L. BASCH & CO 

Dept. T. 3(7 -S. Statu St. C 



FHEE ! * 

U-.l/ i:iL— & 

natkdli-Eeiir il^ai j 
110 *H t? predifM ^ 

asaffiS^gjjfc 

iy. nliLf r 1 . iSfJJ 

r i I, -a ui L j, '1 ■ T 1 1 -Jf >p 



Be6lTJ<.7L Stala Si tkl::sa m 
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New Catalog P 26 




If you have not got a copy of ouf pocket 
edition catalog lend for It now. You 
ought |o lijiv* ii. It Is to your atlvantiiMC 
to have one. If you want anything Ln the 
electricat line, turn Co its pages. Yon will And more than a thousand Article*. Illustrated, fmm 
photographic: reproductions, supplemented by cleat, eoudae descriptions It contains 



U 



Something Electrical for Everybody” 

and is in fart a pocket encyclopaedia of standard, up-to-date electrical appliances 
to consulted, referred to and depended on. 

Send for >1, Ii costs you nothing. Tha 
Prices are right and will save yon something 

MANHATTAN ELECTRICAL SUPPLY CO. 



pTE W YJTRPC. IT l'»rli J'|j.rr 



C-NICAHHt, l|4 S, Sib JEvi. 



VI- ijtaris. ]]fK Flu* Si. 



I 

I 

I 

I 

I 



The "Eleclro" Static (Wunskrst) Machine 

i. ; >xi r.*i r.i r-r 1 1 :■=■ znmia in mpr tirrJ oE I I i ct . w linTiei Tw** |V*EZrv ar 

mn|v W-* ii»ilumly [-...iiato: i U!. gtaKcrlul '2^-1-itrJh 5f,H*rki IVrl 
r. -r o»i illy co ii|rrr./# i ■■ >.q|rc in I -.1 -ra, lir.rf p -* > '.*rr . ■»«kil>£ 

wlnlsu -wii, rx^Ji||j x pw»:fl's (nir, c!u 'Th.% 

Vi ii Cal i<U El 1 1 = ■ i'i T I ■ I Ti P H UHlJ Ci> pcri>>mi I j I IF I k.1 DCTv 

ml Inirci -rtlng nprrliun:*. LjjL blunFi ziu.nir. 
pLilaLy, CMi-Imn h.i», ai>lmb nirch. Imi Its c 
1 luf. irr*! ur. " Esli>rcrtM'~ pi m ravnhin 

Cn ii | . | ■ - ■: ! i h- . 1 . ri.ilnr.'. Vail ji (jnlr k rd vra-ii ukiI. 

5jlz« 4ll iff if r'J’Kir 1 . W*l B irt i. 3 l« 

Uirhlnr |4 lr# rai fiir. K« 

v ftvr mi;, nn ^inyrifi, >u IrcuKta, uriplT nrn 
Ihr rTult, nbrkW £■#« ifepi r+wl. ^TISC. MiHi 
:*.’3il ji + r raf Ii rr- nn b-nkl-ct K-Tirtf a 

Lii n| fi^i nr ai^. in he [m li^ii>r:l wr.li unr. 

l*> *iP iC fK«AEt fCT rur laJHc-ui ]■»- 
HdR! Fk'.lrinl CL^pc'ISi J*>- I* roniialnsr 
r ■*>:• illliJnti-riiB iri'l ifrupunlv* ir.lr-rno- 
ikCi On dpclriual tail Tiicfctt Bt+Ktl* rep. Tact ail *ardi mI 

THE ELECTRO IKPORTINC CO, 

" Eiviytk/tff far die iCTjkrjmrirJrr " 





Perfect 110 Voll EfA 

FEeUlrlc Fan for 

ALii.rniulmr nr isireet Cmre ml 

IIKhMH.t An 1*3 hi t»l*f $(.}$. Yci llrjrtn ri 
nry 1 1 ™ .--.- jIiI# a rt j u-z ci r n i in h«m rnr.s sirir. 
jrtir tistHii nrzrii lice ■Irijhlr-^&Y-rrmJ ivJk; cr«il 

■Alii. luviK il jui nmjiion 4 nil !"■ 5*^ ™]l ta^ry 

lam - Mi t-aya — time *hli nllip iirai. folly 

^nlnb |!U[..Uf{il ttr druy huA- A!*' 1 «m!i ■w*?ri l 
w*i " w ta*p. iMnerft. 
Jp^ir- lT<i] alDttrt-. PX 

m Sara*r 5 L. BCSIUMH Btli5 







CATALOG 

Miii lttfl flip hIxmijw c«p Dortn. iafal-r-!ti jm mn? 
iii'il>j:-L Kniu r'irvi nr«li f Of S 1.00* >iOPt *liVP" 



ELECTRIC, U 
m WIRELESS 



Ufllifi rlhlaJ4p|f 1 1 f Jlh 34.1m Ii publiHliv-d 
R ^'Eevluvi lmvf I'd.iiiuUUi 



Hfr I i i:rr^ ■ a I iim; Mi p- 1 

1 i ul dp niMi ill «lr-r« ;.] 



Ei«P 



mmpf. n* dIitiIp 






niriitjrc l«T»l *■ 1 It PT- . 

ffiWiR “kTS’ jsiiwin?nii liisf.-,! &"! E?rrl^.'^ 

,1 . .j , 1*1 c iC. Ki, 4'liilr Mt.. XfPI.!il>0. 



: Ip 

I 



^■murc-laa 

.. tJU 

I I'-ir *i lwlii«r« u^ £a, 
■■dl rln IFi.'gl ril|-fii m. 

SaLr ciuhr, 

’ OHIO 




Elettricfl] railwayB, traeks, switches tmlley 
CmUTS, dyilflffLfla, niotors, lifQMUO eamLiiREj ejjoJ 
engine cufiiLiigE, ftv*rytllinj( fur tdo yonmg elec- 
tiiciLin. feund for eurr cotnpLifki H- 

The Carlisle St Finch Co* 

262 E. Cliiton Clit^lunafl, Ohio 




* KiH « (Srx mrrvbi stni under llir VflLTAIl! 1 ■aamc.^rc 
"I Write bsilav lur -r-ur ccaiiihlp. bill|.'^£iririiaLcE.^i- 

I M 4l V&LTA M P Fhwlucii irtirh Inrlu-iM «E.ray1hlrae lur -ti i-rnnirnlal 
■■ii'l iinimil ric^lrical T-iTk — rncccra. ili’ann*, Inilucilna nils, bici- 
^Tkph-jnc, ^>rJ-r ^r*. anil L jhsina 1 riiulprsAiE ; rclnlararc rn : ! - 

■-JYH. Iwli. llTI. -cIl. “rTC-l l'nT ta IIUI|11 «E -CliO. fcf -TJ 1 3-Tr U", wb.r’ h 

Kill nrlui'lcii -::i y-i-ur irvt icilrr ci ?0c cc uvrr. |So jiiiuli uivcrcil. 



VOLTAHr ELECT HlC 

VcdtiiMp kli.iiV 



MJkNVWAcnmmiB co. 

BALTIMOBtlL MD. 



Chinese: ckeiehqnial forms— T he btuni or 

<duca 4 iiyn eT Ihc Nnnkln. fivEmnLtnt Ji.is issu«d n gen- 
*t:iI iSiat uScrlficra to ConEudns in his tcnijjk 

ihculd. lie rLtainL'il lrnirsrarity. .is i sei ivrm of ccrc- 

mijabti Lii* HOI titiri I’m: III 111*' nil, I Inr ilift : i:| KlI: l!4, lull 

111 at the form of worship, should he chanced. The feu* 1 - 
i ii lIlfiL Li. ItneuMng Aciil EinwiiLg Ik htflq tlsc gnaurul, 
■hoiihj tie cii;i'Mse>] ar'l rn its itlaee injce btswe ahoultt 
lie mpde, deicfLi.ejj the Jnjinri AdveriisLF. 

Ai to other wtirihip* ami HtCrificte in voinitr tiurlrt« 
the Marfclni ilr'tahir all lyfrronifiE im »iiiie 4 Mmt_ wish 
EuperuitiHi. di'j hoard ihinks. should lie abolished. 
I mi the u|L.ni;:F.i iiiiL ^houlil hi] jiatsed hy the different as- 
semliliet Lil Lhe provinces, as each lies its t«n prculiair 
cn*( 4 ih*iy KaCiifu:*. — y. 1 . T.iuiiii Post Dispatclt, 

Uuusi r.iuli]Iii(T Plsun, T'l'Chr.*^v Ihniinra. IfJ-if, 

I . i ■ in**. Encindi.. Hl+i^rii. H.iivrlft, llrlis, IM* 

bV nZihkti-j Tc. UhLn£lFctrlc fTorki. m.cvrLAaj*. ajito. 



gi) i iaito rt-fr 



ELECTRIC 



MOVING PICTURE BUSINESS 



Easy Paymtni Plan 
Mttf> 2 Qu *50 porniaht 

lWilh^rr PiTuv indf liWairn OnLPt 
W* hkUi hi l rvifirnE'— }-i m ■ . cos. 

lyj-jHt hr our CrMhf 

HEARBORH MffYILTT DO. 





Dpenlini 

thn. 

CIRCLING WAVE, 

irnri. mv H" J'S “ill, Itir |vr (■[ I tmlini =<1 ii* 1 zraiSr laic vr 

AL fcniDt™. Imi.. BnulicrHrC4, H^lr S3W.ttl In di i.iin, Eui tmt 
iUm it CiaartMilii-Jiy, f“.t;. and anntt^r r.^la ]aop hi Ikwi*. 

Ton cun alo thk ul<Jt ut erpUov j«.li-jdl 

AT Wflf j‘i^Yn_y f-^T L3'r. r ^ T jV i'.,., rAi* CfRt T^.f,Vf7 rrjFVl' 

axd rii wviilVr/My m (■*<&* Hid Jt*"f fdWfr, 

ARMLTACE &. tUJTNff, 1 » *U j!„ ^atilla. Eria fk, A. T 
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* 



n 






y« ■*•■,: r :i'! ■ IliHiunil ini! . :■■ •:!*!: :*. aI In lor I ran I mi '■hilll X- ill ImflKHl r™. 

][ tf-M lie 'jE all Inlrtnlr-L !n jbnoir. l.ilr I n onr 3 i.|-. SEl< 1 dc S:a:i;f or 

Auunlannt. it m imjirt i.Bi-ril nnt hi b. .(■ li.-- .ylcnillj ,Tr,± at 

' ' ' : l : nKinrcrlni; llitac Ituka BW " .. 

vEJtc yt'i a f»»iil.i:, ul kn..»V.ler .il.ilny » l.7_k mil larrcly in- OS 3 ’WaV/ h„u 

Lr-jir jm uc ■» jac-r..:iiE:i|^ ci|xazll Y- y.L ? ' 

ANOT HER <iR£AT OFFER l a. * * 

wilh rr*=h WI IfiLiilili.L a '.s-jr'i C"!f'j!*ri-c McTiiL-rrelilp -mill. .Mg' fui la : 1 k vV f u^p 4^1 l,” C 

■J r " : iiItIee .it * co-jpi f I ri.klnttvi'iu ]■ '.pTh. This "-ill kIvc ■j.'wt. jnrt^iL Au- "u- l-ilr F n - 

ndjp jfa iwndltr jr ^■c-rklng gra-biMni stikb Aflf i.w 3 i«r ". ! ft c Im he Lv'fcrn wp In Jf £*k\r K | lir . p|ii^ 1 t wi..-i 

.1^.11 In .1, r adflim!.,. A atur-l? prafclra. idIlhS to m it*** 1* *«fih Ay 

m»n rt* M toil Dl tie Wax J \Sy 1 *B -rf JJ.M BhhlDi 

j tr v i> n rliw^ Ar.1 J ! n it - ■ r» : h 

AMERICAN SCHOOL OF CORRESPONDENCE AgK.;zi,.J, SX'S 

CHICAGO USA /j/ li rtk s lilt* auivr-: ir. ju 

' "" or.m, Til; n«l |n aii.l izH r 

put 

**- — ' 

r ‘‘V, 

r ox 

r * f A ■:•■: ki -s_ 

OCCVPATIOK..- 

~ i ]litvLi>VlLk . 



Here are Three New Professions for Young 
Men - Professions that Command Big Pay 



Ynu rim iicmriiL util iiviiiiut) Mufflobilc opcrn.tns'j .or motor bull chi .Inter fnafc.v wdCVi It 
dOMIl 1 t require a collrpc educflllim, The -American JcAos^ 3l3A pav'tjtl the way 2 nd nude it pi ■: tilth: 
|kn nny airibidtHLi ycning mM It. ]ral-fL i ]?rti-ItbHOn^ nnc tint call lot put into practical 1 .SC ai "J 1 CC. 

Tte rffmsnd Dir FiptlleBOPd mm lir rrr£-*rr|i Ilir -.Tnl> — fi. f*T- IS ltd tip pr rtay ininiEitcic dim 3 Srw 'Ik uf iLcJj bid A 

IJllSe piMRkllfXpcnpnCA. Yb» IM |r»m .11 rlji 11 h MTnury i-Jc JUU KiXlMW Iwcicir in lununaCiiJr, mnar liuu, ur irnzpiiiii: 
enrlKtr, trcui Lie /,dh :Ic*ii SthMl’i ri-M 1 r^sy- rolur^ !Q]4 ~ 



CVCEjOPEDIA OF 



AUTOMOBILE ENGINEERING 

i.WOblgf*. .TllOMkteila tiiti n. hli L. 5 W IIOjnr-Tiln t lull i^bf r-lJ-iri, 1 1 1 - a : 1 1- . iw fotulirntnllv Jml hiiW!uur.*ly !•*. . I Ini 01 . 

■amcfelk uiifiLitJ 'ID t-Elii.-fT3.Jt MlWr. ih IMBtl tla^r 1 I pf — Ch.r" fc 'bill III ElMJ. Sril i r. i -r ' r-'.l ill!.. Iijii ir.il I.[Jli i 1T1V .Lirit: ihF-ri.il. ■■ L- ■■; 

«[ irlrimil Aul«k.lia«. M»Jit .till, Ht<»r Now*. *IC- l^m M jnn UM t-t mKmlt * "Othlnf Dir Dlnaiinr, ym La mibfilillr In. 

TOftf triWHH [trt'Kj-i lire* ItuKHiyH Ami MswnSvUVE I nxil*!**. y hlrh ywi ^tnn» D*m 1hr» lawii. Tim 

IM .Jtp Ilwrintifc Aut C*. IsnflinvElllLilflHMd H *1 e.BStfftttl It a ^Mlplf W-L ntrpnicMilal ws.- ntmw r - vt nb^munn. 

"Tlwn » 0 n«eehefliii«L mU h£fiitaL<I^Mf>illV. tC- v.,1! m i\m , V.L. : . in ^ur lMndd.414 Ih* IntordM.sa CIUK^U. In rtujntil' 



We Send This Hiomnlele Sei For Your 



Inspection 



Express Preputd 



— flu lull Ht ef i«ir wlu m w-*itwirt ow ■ nil «: r .1 ,-i>nn D&jj£«ka «. 

VJnr rcsrt— J-^fl tij.II hi •:oi*EOD. Wfl Irt PHI ^ : 44 kl Mpfeii to". whll« jam 

llmr-jucl-.lp- MX7.nl HP' it^n. Tl.i n— H |W4|da-ni?I i. =:aillV ik^ anilKvilc the 

*L B J-uLa ■ -_ 1 1 1 c . :.l :--ir <x|irnK. 4.V, IS -| .._ v. -li i ■ ■ krrp ri.-ai, jnc r. - . r. «iu vi* at the 
ipw;'. - -il lu^jir.uc i>! Jil.' I'e". vhlih vt irr ; iu-.i Tic-v. m c n ir I n £ <ihcm r.“. : (.la jrrjIaT 

prk-t >>r Iht tel h f 24. Wj. Slnp-ij wml m Alurc. T.jrlun^ Lt&i ycu Ti'jJi Iu keep 
lh(i ^VrliS-’.lscu vuy J IM «r nunrlh tajcll mill lie. 



FEW THIiita WHICH FHiJiF. FilhJKS H.miiH Vm.l flN 



liaHUnn Aul-imnWi. ElBltlMD Hult'l >. Aulumlbilt* Hr . I mil :n. EJnliic 
ADli-in-.ihilHi. ^rrxiD Ai lOI luL'ii. i. Typ.i it Ai.eoidMIce, DIi-Il-ti yrl. i. 
CnnntTriLl VeImlIei, Ai-e*ii..L*:!e GinriE. HflEB» Rrpairp, A j h r-n r.L 1 1 ^ 
Driridf, Hnlbr L^jtr. I >nn nt Arit.iUnri, Ar-inn.ititnl Sfylant. BdiMidi 
13 J i . inr ib lnr;l..i.r. Oiuirr Al.Hinblk ud A r T ■:■ U b j T I L .. I Irrlu. 
lirlf :*ilir*lr:r Klr.-lrir [ |(K;iri( bllUm. ftt. 



Plti/tt lTC/it^N jPopuTfl*- WeicflinitM 
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Howto Install 

Modern Heating 

Plant in Your Home 

WaiCT- bilhnonm Outfit, n. knudtm lit-allinff r-l-»r»t. :iW, 
i- 1 r r r ti c. i:r riri-i v Si'-rn- iiahr r.ir plant, r.t un anuiinKly acuuLI 
cast. Smd Cur Ihins valufibTt l>«nle, 



f-iiivc mk d f skilled. 
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That is what EIsoei, of N. Dakota 
wri tfs, Bwunt of Cdcxradot rosndc 
Sib in G hoars. Sturgill, of Utah, 
■writes; “I made $1200 in 4 rtiOrttliS, 11 

Qnn Mlniiti Post Carrii— 
On? Hlnult Front* 

HundiHds o( lelLera *hd 
temwiB toll tlw rwxufe 
of quicli h bifi. euy prortns 
nifikhiS pilOtopw card* 
Hie new way wilh the 



“MANDFL” 
POST CARD 
MACHINE 



5 -Pound P?rtabl* 

Ppil OrJ Cillwr 

A p.ew business wUh ait uni nnK .i fiead far money iwikinx. 
Tke chance for out hud, ynunjf or pld, wiili »n: hI’ ftppiijtl 
ur.il AFlSQLlJTEE.V NT) KX HEM TENGE W(wn a bimrwvi 
Plat will earn (o WCUO a i'ear. New tiiaooverr. A 
■wonderful, UKncifiu pKrcusi. 
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S-CtiJ for FREE Catalog'! 
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Substitutes, 
for Diamonds 



TH&: H-l£AVJ£ift'5 TOOTH — No carpenter's chile! er.n 
dn Trnirc Hritn;iiTi ur^li Ilian is t umed out ■with, eue and 
nc«n<Jn by LlLe heaver'n me, ill. This is the principal. 
toe-1 n i|Ei W Ilk'll Ilies,(i j.aiiiTil, clciocr builder* construei 
iheir ilins. The outer surface o£ the tonlh i- si Acnie nF 
T- e ry L: u l i esianicl. wltile Uli: 1 1 Li 1 1 y 1.1 r i- i, <j[ tj; 1 r 1 1 - r 
den tine A* tin', enfit-r hitlini.i .i. h- wrritg n '^ny in nsr, lli e 
coil oE the (oolli takes a diiiel-Like level, Leaving a thin r 
-.1 v'l.i It irfftfeeting 1 e.Lfie: nC hnr.l ns 2.1 ne-1 ai. ^hnT|. *a any 

EVERYBODY’S DOING IT! 

DOING WHAT? «SWS‘Jl!.'3 

■ill v I rlwrt- |‘iiJ:lIu>t null H'lTvjLLi-H. hv.'jii FuM Hil*il lur 10 «TiaLv: 



WnNPKR NPYEI.TY CO.. DK pi, L Bet 113, tfT. PM1, HEfffl. 
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nloilL tell. 



•>*l» Drill, nd flanCNUc, r -'p ,ie, IMIt ' 
W«rj|.| LI H-indt. And fdldV InW 
FVilL IcnrlliTHltii, J»r t-cUrr iLkMiu ItV". U»U| 
t. r raan. R" ci L* 1 > 7 «Ti I agtob ed«r and t ull 
■ !■ ..Tipi h 1MB.1U<0)I UHI.m.. UlUk Mr— I, 

TUI-II l. nitHl, IlnllariamirErLjk hbhUaih. 




BE PROSPEROUS 



Sr.lttM CO.. Dept J2, R<J5T0fl,UJISS. 




$5.00 to $-10.00 A Day Made Eaay 
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POWER 



Frjfi r/ft f-wf'Wi ffrftw" 
diYtf cO-d'a-vapI^ j 
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Compd-Ct* ready r<> ran — fuel Lank in h.-jif- — i.vniti 
CiKSlttl— wflntKrlMl wnruuny. m** Keraactrc or Capline 
—12 «ara, 1 % to 35 U. P. 30 D AY 5 TR I AL. 
CRAY MOTOR CQ., M3 .11. H.l.r Pit., D-bndi, MLch. 



3 H. P. Model A Gasoline 

Engine Complete 



F.TLF. m I'owir fur \i*a I Ini'! mn _nl"»iiv* 

pi.. 

| niiTifli-- IlnllKIT.Y 



Hi- nOi+tl ikoji. 
Rnq-iru. ih l1u> n 
ft|p"t nuil ™nih 



ts Oil ltd l.l Hi.Jj 
_ niiwl ■K’rztimi ii'L. ii.111. 
mljiiblu tViwur I'ljui juC 
lm.iiniTiid 

T«te>tbd f**tapni in Tn]ii"tiln 
(IHd HIT Wrt round in inj n til IT 
^rulin' I'nuifr >i ijcinulMl, n^il 
reml ttol 1. 1 1 ii.-n.-t iinfT'lui rnu.tr p 
— adSuici icrt-IE tiwUnilr to nny 

WIMMi- III' iTPlTlhl'-lt to ft [it* Lt 



til 
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ranuLra: 1,1 Hiaq HlipricLvnr 

hid Wm r-*.j I l I n Ki -i I -J? f r L 71 . Inrl f| lii 

EIUJ Aid i!ull| 4 lr I LI ■■ IT. 7 1 r . CC-TtpA I * 6 Ti- 
■■rpjrui^i. ixpirHf CPja>Kjr -nikrfild Jr -I 

iLra mu /Hurfcii rmnra-. j sftl. tv I f« / 
mnwi wllii rfU»iili«i ■■■! ibrmhi* 

«i.ir !--■ na-.i a- I^WI HU 

V IM UB H.Ed fOC FlH Efcfl 1 * iL ■ ar - *- 

Arthrai Cdtoa Du, 



Write today 
for ijjij 
lllu.tnced 
En^sri* 

Book “S" 



carpt-nltr'i tool fresh troni eke oilstone. Thu thin scale 
of i-iiameL iriv« hirniEu^ ihe lolier demine- hiim-liui 
aieenjth^ ioa iJi ua tli-c coioMottioit foffiw- t roniodafite 
tool, which actually :ha.rpmr il self by use. — Railway 
l".iiL|:-loyer'-: M au j r i-w. 



You Can Produce Eggs 

Al IOc Per Dozen 

we «T1 VHI ho- lh thi Philo llj.it ; u,1 Will null yro a «cw r. I 

(fit lOik. POBIPA] J i iJ I Ri.iV.J, I . Whin y.:.J J(r usWiihl ilui lh» 

t-OGh h*.1*Glh -Will IrC'itlfrtn II id y«i. Of Ttui Imiu I'airin [an- 
■J-J(e t*(S [uf led lliili 1 1 i ri.-i d .l..?in, voc Hof null mil. Shculil 
II* took br'j Ip brtp-T'>i It- brOtr (n.vfu. Of-'lifC iM-thmin \i mi 
L- c taJLrrlv urllbljLhnv 10 >vr. |or ’«-l FfU. tUf To, il, Stfl.1 id., nil in. 
'.'nr Mlllllf rot It* PlillO SvCMIll BiK't «I IMMdJJJ, Jl>d Kf u III tim. 11,1 
|i ft. itr .iin ifk'ill. 

f, H, PHILO, P |i|ll|htr f Lib ail^l, ELMIRA, N. V. 



dEHTAllUHHELi lUlil 

Reed & Sons Pianos 

H igltra Aword World's ColumbiAti Expnsitinn 

Mrr w Scald Dired lea You from Fanlory 

an- Id ATP; 1 FJtILR TFTaIj 1 V vonit HOUR. Tall, your OWH tibia 
lii|ih>. Nil jukjfUiUu.'l Lit ml fHUM riHjIiilhrdL 1 'oj* Inl^' l.-uO-i: uil'lhun 

fc K tD & sons FiAniO MFC, co. 

O. pr M I 7 Ciua. JarlaunlHvU. unU Vi’ituiti Ave. r: 1 1 It:. AC.CO 







DON'T PAY TWO PRICES 

Ee.vu SM Id S 3 " bn «1 

Haosier Heaters ^ ^ 
and Ranges 

rnn. hnj fckoni 
I*rPr**- Our 



SMidi poktil tocUy -dor larga 
frff otalof And pH«a. 

HimhIe f Stoyt- Co . 2A9 5ur»- St-. MirUin, joj , 




Rent 

10 Months 
Then It’s Yours! 

This Is ihe Oiler dial lias Aslounded Hit 
Typewriter World I A stupendous 
and far reachinjr indncenneiit to 
encourage the use of typewriters. 

The Famous Model Ho. $ Oliver. The 
machine with the type bars that 

strike downward — that hag made the "wrLte- 
in-EiEht^ principle mechanically ptEicdctiJ. It 
is- so rir.i^k- rh i!d:'cn LearntDopcriitij iL in ten minuM 
-fitai-r lh-Bir (he fp?LCBt expert — pcrtscsffti phmon:- 
einal utrcumii and durubility. 

3'u.llj- equipped, just a s itcifcct as thpujti ypu. paid 
cjsrji — yno jfrt rvKrv pr-rif*1irai, every device, which 
A '.I- -.!■ i-i: : I-Ml 11 ill- III”- II- Mil MA-I :■ II H-i-i urififl, 

rn.id.al case, base-hoard, trxilu. inslnivt iori bonk, i'L<-. — 
Suaranreed rlawk-js. 

itncnh Until V«m B*(! Il — u-nt-il yoki l_ry it 
in your hem* m oSic*. then yen mak* yuur dtciiien 
— ncsal«maji In influence nr hurry yan — if y-uu kuHp 
It. yciiL pny only onr- mt)mh‘a rent down; it wiJL-enrn 
iLa pwci way thereafter. 

filup Pcylnp In Ten Munlhr — no interest — 

no thaltfl mnrtsnjrf- — no cijUesiCirT; — nn puHicily — 
nd delay, l^rthiv^U' tlie be« typewriter value tver 
uiven.“llLe besl uelliarK plaai ener ikevrsed. 

It You Own a Typewriter Nuw — trade it 
in a a pan ppymcnt — will t>c liberal with ymu. If 

you are renlinir an. old type writer. yt«J WiU want to 
iiund. i- back when you sue this one. 

5end ydur panic stud address on coupon and we 
■will Lell you more about this- unusual iMTef — rnooe 
about thu splendid ivpe-fl.-ri.ter — it won't coat you 
^ilvi hLii.^ .-, ud ynu will l» under no obli^atLoij — we 
won't -a sjalc-eman. Tear put ih* chijhii mu. 

Typewriters Distributing Syndicate 

I-CtiTV Ku. Mlchlgui Llril,. CblCdgo 

COUPON .... 

TTrEMittlXetS DISTRIBUTING SYNDICATE 
1HTV N4-, KlthH*n PLrf,. diii-agD 

Ynu may send, without placing me under any obli- 
aatioii, tiLftbeif hrionunta nf yonr typtwrittr btfer. 

Name-. - . . . 



Addrtw . 



My old machine iB I - ■ Kb. ....... 



TlClhl 



i-'lL-uiti Ji/i-ii 1 1 nn I'ftji lo'd i‘ ^rcx-Auin'i-i 
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PROMPT SHIPMENTS 




la 

Power 

T 

MBfhin»ir]r 

Jonei 

Service .. , 
Unofjunk'd 
IE V'H.i. ire nm 

g-rtlLiiir iL — ciril-T 
dLwit from i>iir 
Ejizb-rri', W* are 
rilxiaite jm j.im: lm.-l- 
Li'ci'i of Kubtuae 
Hnuldnd f ill l.iyi, (jnqza 
RultrdrjL B lie Itinif, 
Btinneii lliltiiit. l':jt ■ 
[inn Sprookn 

Whtll efifl aiiMir. Belt 



It is Remarkable 

Jiow easy Lt is ta hive plrntj of / < 

"‘It Jr ilM* atapii^: the llOrSrtt — S* 
wMl A JtffViB Wild — 

Supply SysLura. It is sti 
KinrpLb c^i.ic n wom.n ■ flis 
MB fly op* rat 0 It, IVek 
;iA:iy -vriLlt iB^rwus 

Nltl ilfnn ji pilin' ” m 1 1 :-p I i r ». 

water iny giict at any 1 
litat live Eumiiii ill sli« Met jr-arjr pipe, 
fitting;, fijturae.wta— ymji can. na *ily ltisu IL 

A JARVIS POWER PIMP 

Covi id clr>:*rli ■Ltcrtul Ini fhjn rtpftll hill* I'D 
"inter HU" irnL tarjlcr W03WS,' - r.T«i 
pnnizaliy n 'A h m y whn cib Lup' :I-VJj,iIic«p 
njias dsufdliR »wfc. ffiih 
*1 linr-r h>r faHbh'l? I n 1 ^ H 
■■JinAEpcfl liriiprs ■> ■<■ i?!l. 

/jrTi! tnrlnr A ■■'talas TP ark. i 
liiMnr. •IWfc. 






The KiltKLUCI ffltV UibiOLntl ZNGINE 

niLLiun jlL tPV «Hb«rt ibanUo*, Imnith madly 
L'^j. jwturr T*t nre»E- TTVnli lx iir.ikcli, h|KTd anil 
HVI IOU njunf X "Kt hOwf It nub, [lia r-. lvir 

KcriMene olf CiioHn,* f«r fuel — 

equLitprn) for both tat !»(■ extra, chnrfle 

frttnr mrd oi lhld « D-idapmi, Hm»bkt, (it^r n 
(ft rft* bti 1 inf i's*i of nli wnn-rnrs n 1 



cnmpIftffiM - 

Waterloo Boy 

HjJ !:ir,V impnrlaht 
ftniSrc icaiLrH— Spfcid 
Lcvrr wnrki JLkC lihrnnlr 
na i Inr^nKtiiTi: eld tt r 
.i aliLc ny bill pircinoJ. 
aii-ir-rnilid (rtd. rt'E 11 - 3 " 

cion,<ipt.n |ixlitL,*iaria 

eiif In Wintar-, Ineej* 

cftin tilbLe Pirn, tit. 

Laiuml tu ■prl'in turj'jif 

I - Ld 

a q j:w ma.nul arL_ i hi I ra-at , 

iinnra.qE«d 5 Tear*. 
l'.r-= b. (ft*. V rltn Vidir. 

If airrlt.j G i *i-l i. □ r 

Fella* C* 



clinch- 

Leada the World 
i 7 1 Coni tto cl inn, Pc-w rj. 

M h. rrl ra jn J CttrahSlatj. 





1M W. .ird lia, J 
VYlierl. Igvi 



AwArtied 
r Gdld Asdainrst Pri 
utthtlhtcrnaticmal 
(ja^linc A- Oil Endjm 

flu daps st, H din^f 




Jones 
Service 

i* Unequajed 



Tfj- mu? r*T ICf^yB 







1 Am Yours, (or $J (J50 



I I. iK IfL fiJT 3-2 InH-n fklKBP .1M ■> '■■■ 

^ jt i n u Hy *jjj pp-r U . lUwrvn, 

1 1‘ i 1 1 me V p.[vv «1 1' ra c y ufra ™ 

til j- , .I , iJirrii ’i-rili Rr^cm ij n#i. pivthr 
. tor/ a III p|r Irajj W | m 

It .’w-I'iiri: bluhllrd., •..ii-aii. : 4 r I ia r« 
lr-Ti. IJutbcr UliuTdi, tr Lriji , ^Ir 
naehbirrp- whin .-cieJI Li 

cw^ilrri. IwLatlltlPHlH'IHlr. 

mnnwr Bimico^ iru iuh st, fag ^ 

PAPER BAG AS A KETTLE- — "I hnd no hot witcr 
tar sbavmg nt chi' htcln esitbitiry hniri, and Iherdfoce 
Siacti'i sonsa i il a finpec has,. 1 ' said a trayELicia tiLiu, 

"Heated mate# ari ^ ia|.Hrr Tiaa"'” 

J ' 5 uTn. lr 

■■■EIdw citi (hnt l>t tig n e?' 1 

"Tike n ?J|aiu( ikj.|htt Lag — or an envelit-fie will Jo 44 
yrelt — fill it with wnler anti I lold Lt <>v±r * (tns TEiin'o or 
limp. The Titer faenu readily, Tk« pifftr docEn’t bum, 
r>c«ftUE« i( is wci, slid wo | |:i|icT is a imjtulirly trvu^h 



SMALL ENGINES 




Al^uri, Coo vnd Ganriltah Fyr 

Amniennmiii hlceliinici. tlir- 

cu In it Tot Samp. BifGaulncaf. 

hll^llLeR, tin, all PnW^ Mucliau- 

1 rsr and Elrdric Liltll! 3'lni'l^, 

2 LIeIlU lip. Sflit fur lit (Cilia 
preEcTTcd?. Refunded fi nt ntdtr. 

A.Maxxcn silciiasicu aorrLT co. 
ffi* lr ltioidi;[ t ait. CtaJOiC-n 



3 Eu 12 





Runs this 6 H» F. Engine for a 
1 0 hour day on KEROSENE 

By means of the patent throttle you can run it as a 4 H, F. 
engine for 23 ceuta a day, or as a 3 H. F. for 12 cents a day. 

Many Other strong points; Force-feed lubrication; uniform Speed; 
sight-feed fuel supply; automobile muffler; no Cranking; runs 
either way; uses any fuel oil satisfactorily. And it's Guaran- 
teed. fpr 1 0 Y ear*. Write for catalogue and 30 days' free trial. 



=W£ PAY THE FREIGHT = 



ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 
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An I H C Engine 

Will Do Your Hardest Work 

An I H C oil or gas engine furnishes 
the most satisfactory power for running 
model-making machinery, machines for 
confectioners, bakers, plumbers, laundries* 
printing offices, tin and sheet metal workers, 
and for all the various industries of cities, 
towns and farms. The power is steady, safe, 
reliable, and inexpensive* The engine can be started and stopped with the 
work, so that there is no waste of power or fuel. The first cost is very reasonable. 



I H C Oil and Gas Engines 



are made In a]] si sea. from 1 to 5t|-ti6rAK power, 
and every en-Ki-ne is ihOrtKUghly leitetl before 
shipment. They are made in all styles — 
horizontal and vertical, air and water -coaled, 
portable, stationary, and mounted on skids. 



They operate cm gaa, gasoline, kerosene, naphtha, 
(vr aLcoihol, using whichever Iti*] is cheapest or 
most W«veniifcrtt for >":>«- You can save money, 
time acid trodble hy installing an I H C engine 
to da your work. 



Write fair CiiIj.Iu-kuu *iu] full infurinnliiiB 

INTERNATIONAL HARVESTER COMPANY OF AMERICA 

I lTu?vmor«l«d) 

IS Harveiler Building Chicago USA 



dioiL e^mbiuiiMc (ub^LauhCt:. 

“Many *niL lURny ilffl-s have I heated aver clju k m 

jtt nn envetopu or 4 i4mr h*(t itl bot ujiLcr tiir my 
shaving, and not once have I bail an icciwml. 1 " — Kansas 
City InCeptiKler.r. 




$50 to $300 SAVED 




V( mt mriilynjwn, twt xnrchra-z. 

n ■ I ■' J 1 3 -ai y h;u« fimi£. LI nr 
In cm uire fc'-O eo t™ un t 

Crcaila Si 1 1 rdj.- - 1 lopjliurc T.T^inn iiun i? 
iH-f, pn.ee ■ dfa t i E Ip jrfiu Ui»4f _ 'hill ikiilcrl 
ur id'l-m p#,y lor lentil kf ftipi&d-i- In iCU> 

iMJil i-.l* Ilk 17-ud 

GALLOWAY 



Siti nnlsn'. 



Direct 
From My 1 
Factory 
Satis: action 
Money Ha-e k 
Write far special 
proposition ru 10 
nr more men. Send 
for my 1% BOOK FREE. 

Wk, CaJ-LliWaV, Pres- 

WM CALLOWAY CO. 

lWGCilla^Ay ikaliAA 
WATERLOO. IOWA 



TRY A COLUMBIA! 




SIZE* On the hardest Job V'"ii- can linii. It 

n ldi won't btwn or efltmfiijin; lettl It on 
u ,, kerosene. ggiwlirii 1 , d irt illfite tW an y 
M r - liquid fueL Htmfl- on WiUiral 4** as 
7Te]l— nn vrfiitr— in> rriia.i™. Savew 
hired help— works Cliijht and day. 
Try it La aHya-'-rif it dun'l suit,, send 
it brick. 7.(00 In use-- Ihty ddra'i come 
back. K! iK hi umrywi save bin money 
on n Colcntbin if you act quick. 
Writ? Icwtay ter LS]2 pbr. and Free 
book fuilHH tpjpnefwte. 
UnlumbLe Engine Company 

17 HuLlpr $rnit U* trail. lilies. 




Cid, Caroline, 

Oil and 

Producer Gat 

hieludfO all rypci and rdu* 

(0 jilooi every engine n«j, 

SninplMO OJWfale— Jurar find 
cod. — Substantial construction, Perfectly balanced, 
muictli. steady, reSIflliii.-, Sii'vw branches nnd prtnckr, 

twTphtn. If you Aspect lu buy on engine our e*- 
pert will Le:l you ofhat is best arwl chesgteBl f Of JOii, 

rf*®**, OTTEftNATlQNAL OAfi ENGINE CO_ 
J --.j L n”j = .= ltJ ^ ni idui n , timiY ns. f.-Unxfr<ir Whrnwktrj 



DON'T BUY A GASOLINE ENGINE 



until y-tu ‘ ivrcilfiir “The ’Mailer 
W^rimaa/'j fcvc-rfrlin Jrr r*.v” 1 i irr . 

kcEHEnc ce ik-:li:L oijfiiK. iiipoliff 
to- May am-cjljidjce' rnpir: irrdu- 

|lml 4 -tj j^iwr. Sts t-t i £ :i .iti bulk tut laU Lhal* o( V&ieIp ciriinHFT rsjinri, whh jtpxekt slurxl.iillv. CarAL LcU te- h> Run. Qdkfeh. riiilv SI-jtIipE 

\T:-riilii3 j.r-i .- H.-i.v -f gairzHifr. LTjcipJv =iE>jrr1nl u juv a . vydi r. . 3i Uaf aretliuilr-n pc-nabk. naliQEjJY bet Indln ajlm. KIch'LJ IIJtL ulTALOCUE 

THIS asuuie. PkPTY-^CLNTH YEAR- 



THE TEMPLE FUMP CO,, Mfr^, <+*3 W**l 15tti 5t™ CHlCACO 




riahtet 




POPULAR MECHANICS ADVERTISING SECTION 



I ifi 




Roberts Motors 

THE MOTORS THAT NEVER BACKFIRE 

FOR AEROPLANES TOR BOATS 



| ir -i !| 1 1 -. i r r j !. r I n r at Erwalaplllpt- ly_ 

T1I6 £uii»Ki:, Mut.-k Co,. SAXl'i/SKlT. 0. 

ttriiftYiurn 1 L.t* |)i»|i ill Emupc finse ]W with Itc 
trnnnr , An.-iat m,| Areift mown 1.-. llur bOta. U]) 1 |ti*1 ri|KT-- 

1 i ■ ■■ ■■ ' : ■ ii . " !■ •: I I" lit. I!it, i 

mliJi Mi.- H. 1 ..Vl I,,-,! ,! i.>r- L'nlfl i:n anil 

1 m-at 13 UF lluJ 3 *■» plw4 M IB ftlUblbC eeiMtici. In 

my i-plnlra, lift E .:.[■< Hi hi Mr hlMfl NC'Ilt. dull ll tcrlalialy Ik 
n plT-wri 3ft llr 4 In 'it III nn |nu|iell£i| I". imha rc.-j i n r. 

Vtijn v-rrr inify. 

AlT-TiHT 3 lllh-'i™ TV Hit J-lttxwl ATlatir. I.=hiIi.tM!f, Kv. 

4 ri|inUrr^» ll.r. -+rrllftj 6 r Ti H.F.— n fjiWr Itfl |[.r„ 
Our Aw in i ion Motor CiiLnlu r 

) WJU be Ql-ii]£ii uptm rEqucal 



1 . 1 1 - Hun Hlulif nili rhinjItiMhlp il laiuailii 4 Ji_ 

rHR'ROPBWTS plm iftH Pi::.. J^rlCn;t|kv, n, 

3 ji r ir l ' l r*Hi .-i — "... L-.i#-L n r. 1 | : r . ■. ■ ■ I 33 , • t*ii i| In*. 

H livftf 3 l 'Sliitj nah, Ij., mulppeil ttlih am 114 imr IM? 
< 9 * ELF. nKH"ik. r in imrMi'n* In [mi . ..niiuiv 11W Fr. r-, 
1 1 1 i ■“ 1 tj 1 r. , Ir W. ill'. rul.inl> Tin an 1)1,1: 1 am guklny lr 
iriir,v.:;r.( Fin r il^i.. 1 1 : 1 1 a Ivw jfu n'il nt! la II a. jTi L 
ntf-niiHII iili' -m r.ir v.iimr L - r.-, livi (he Jeiwi' "V. il F-F 
aMl In Kikci Winlltf CMUjlUOB. Vnu#s ifnii, 

A. <1 Rnjts. 

liar Fiiriiw ■ninn an- 4nlli In :iihr tljri — I ti Eii 11. F. — 
i L* ■? F'/linllin ■■■.■ill 1*3 ar-rrJilr ft[>| [rillrrari^ L I " fr 

Our Mu-inn Mn-k-ir Cutakif 
witl typ iiTit upiyn reifueit 



THE ROBERTS MOTOR CO 

■ 1419 COLUMBUS AVE..SANDUSKYOHIO V/V 



BAY STATE MOTORS 



CATALOGUES OF POSSIBLE BRIDES Same cl 
I lit plana (0 Increase pOpnlatEOn (bat am SULUally IrtH'if 
tried in various port* ■:■: Humpe nre Lngetiifttin. For Kit- 
• liiiaiirr : ‘i L Slriul<r, |il lilt: .Yiivl— ijim-, .tl "i.rnLjtai; AgpLiMr 
DcpDTi'.ilatLan" has been Eermcd, anr! this has Just rent 
mil to *U I lit I itibliekit i and it Idowcr* in the iiFfiultlKic - 
hood a circular worded as fallows ; 

“nttf Sir — In *n cfrjrtiMBlty liumoitltiriatt and pa- 
triotic caiue m have Hie tumor 10 ac tuaiur. yon Kith the 



"TMCCt SIIMUcW' ant '■■iiir.Tin I'r rlr .- t,:ii ■- Ain :)n rnulit, 

rnb*>.W<l In llirV- Mu- 1'^, III ]^7P-JJI£lrtni7il 111 lliP llFhi^l !.-(.■ I f ■ 1 ^ 

r-i 1 -■’■xi F4j»rrr:Lil rh.irfc.~crjiUci, wtLci era x': d c iin id c::i 
i^_ fii chp ii.-ukFT x xwilJffclB xn-H Konnnlcxl a-tir*- air x r*x*jir.- 
il !(■ -jirirr, "iV txb Ixc cxcxli-f. ' i iTi c. j ;i:r liiI i'.“r rf jlor 
j .. I . |-, r n.ri-nr ft-ji.ir.l, Y.’ftjl'ji Ijrr.X'a rj'.Siit', |,x 
ilitjr marnri- 

MMY -STATTL motor WORKS 

a irrr-Bi - Tu 

M .ft- J. lFOUI.i: ML) 3 1 1 IL '■VOKh.H 

W SRP tinuih Em.1 Street. HOLYOKE. MASS. 



fl_„ M^t You may a sood m«or. 

Hex InOlQrS Bui :. | f.u r-, v !:. -I 

■KWHFIW unleati lL'h ;■ KEK. Slurdy. 4e- 
IM-iidible. c5ie Rex is tlve luat L I n ■ 1 1 L iri ;s [wii-Lycle 
rnotnr engine. Dearriptive, iLlui; Titled. LviLaliiif lellj. the 
whole stoTy of tlui -s-r: irii: u that is al‘.«;nl *r (he tiinus. 
Viiit w ill i >: - . ri 1 '7-r !■ :~l i-d in the advanruii infOrmatsan it 
COMhlnn, Ask us today far free copy, 

Ri:s MirniH fftHPANT, 49 Central 5 U Boston. Muk, 



,) FriP 1 , S.inEl# Cjrlir . 1 r-r , , 36 

* H. T. IToiiWe . « Uw. 

13 IE P-FwrCyl-ndfr , . . 'te 
-I irrlrr'lT HI(iH <3 KA £>H M :i« it rr.r.l 
ir ”1 1 ,’iTi" :rasi >t|- .1 ml L>1i£lhir m-rTlcn 
I -H.fi in'.! e ft.iiftiiLi.il int E'JtiltEi irl LIIHE 
B3IE3. A In iii it. Lhlh’.. ixi|i|4«r wxNt 
K“ i»i'l fch xfL hreiiixti lii'iir.n.|.'4. 

THE WATKINS MOTOR CO. 



aiT-ftag Well Blxtli Strert ClMi: J?4 N ATI, CH ILO 



TOLEDO MARINE MOTORS AjfiT 

tnrririklr and. Liuaraahed . 

Lim.-Lht.Ti3y 1HJ. IhL ] 9KW l* » _ 

n.'.lrr mrj r oj jll I I K1 il> ■ ’‘ A ■* J»J. 

l' t n 1 c "nT 13 i.P. 2 " 1W.40 

■ - r ” Ik.iLr ■ Lr 1 tFI U.K 3 - 2 P>..» VVT 

ri ii^ISl V mil llifi MMliiEiKit wr rrriTlilr. (iicmrtcnx r T f_ 

xe^i Je’iiFr r.»«w. " p ■ 

Tat llriivf JtSAL lUCEmE PlUe B*wllng Green. 0, 



THE RIGHT MOTOR 
FOR YOUR BOAT 

ft’e hianuree^ur-0 Two and n 
Ftnit Cycle Ehglnea frtHP 14 OT C ^ 
H. T. (O HI H- V: from jdl.jij i WAj r 1 - 
A to SlotMl.tHi. W riie ns, vjLW. l w 
U . _ . _ td va whfftyau 
-. want— IF Wi 

have il, weyriU I JlfP |, l 
mt T* Kive-Jfuu all par. — 

! IW ■Ji.timlnra J-liil n 



■M^rtnl F * fT 1, , 50- H P, T-heprl 



lincetlix 1 . ■ eih" v hmF . 
meet t. / 

your hnurtics! j 
i,ril— i£ WL^iwsi'tijyn 
lA ilil JT*U V, dT|l. j u-.i v- I 
te]2 >'■■" i mii .i-i:l >4 ilv i > l: yiwx where ia ^ec 
fi . Out cycling- ccnTim? jniamcLiicm 
||E \Hdl qmpcfrtincr. mfiarnutian iMC 
YOU hI> 'iild Ii.iYl: — L ihl'L' L i ' 

STlitiL’iL Lii MARINE ENGINE CO. 
llt^mWawdlHidDc W.aDtlrAliklll^bi, 



ITj/ y/J w-' Z/i' r .■AaV j.vjF 
rv "ciMZ m JO-WS W.jr. 
JuV: Ei^liibjr UfelU^M Vgib .in 
cibi, Jllcrr:i, II bx. 

fS BW^iwns' 

knr tiUf PC I te-JWT bpI.^E 





popular Mechanics advertising section 



14 ? 






i ..►! -I T, ■ I. ft %!l M ~TTT — ■■ • ■ 

■ U«'l lr>cv* ■ j L Twir-so 3>-' ;-p"'4 ' Up- 

i«rrr hilI ii X j M vp|i I 1 1 ■ §;jj i >1 yua r i net 11 

I Ui'tfA.N fl-tHAT luru. BUI. 
*1.11 HI i-i^ii^ V > 



Eurei k H I k. I 



PERFECTION MARINE ENGINE 
lOOVo KIGHT 



Ttie big 1912 line ol GailLe Perieclion 
Marine Engines Irom t 1 o SO If. P. give 
dollar for dollar more real service than 
most engines exiling double IheLr price 
— Per lection service is 100 % right 

Without a Rival 

Fur yachts, cnsiHcrs and ferry boats, a Perfection 
power plant is without a rival and simply throes 
on hard, tough work. It works equally well in 
fresh or salt water, tidewater or stream, calm or 
storm. It embodies more refinement than any 
other engine on the market The Ignitor Equip- 
ment with the $ H. E\ and 8 II, P, insijfcfea a 
water ■ proof ignition and 
doe* away with batteries, 
coils, magneto and timer, 

F«t Book ol 1 -lntFrnes 

Oil! ne 4 - iS-if Engine- Fringe B*ufc r. 
lie? IW Iht Ukilif — relcr IU il *np linrc 
f it llir Irit -ju I luct-clI ircming l>I 
tiRi adiril CciirlndftH] : write "'Jit Thik 
t*j u i»*'C ihe HiliH-ce :n ndniJ ■j-ct bonk 
taikl ecIxt Uj i*. mi inkier Th.il niic-ar >-qu 
buy. II T^jr rncli.c i±tirs not calif wish 
th.» Luci . shen v-u krau jrcu axe nm 
CFtUf i Standard ix^iur. 

Ttt; E 1 LfftLliliai «■ w n c/ cifii J d 

nab l, ay ■ L* -c 1 1 c I 1 cn^in ■, 

CAILLE PERFECTION MOTOR CO, 

1207 Catll* 5 hr* 4 l DETROIT, MICH. 



CJ Sim 2 Id 30 H.P, 
lull K.-IInf Ciiarinli-ftJ 



|-i:5.nscK of ill.'- spinstcri ni ?.[i ndc r njed , i L- : l: i l-i i. nnj. 
apwiTil, Vuiits, Tlt-r Mnnygifijj Cmnirtittr-c,'" 

Two kundiC'L would -be li-itk:. famish names anil ad- 
dresses, anil |l>i.rc- Stc i-ahirti wlia do nol desire their 
manses, la he f.rinl-eJ. — Denver Times. 

Tlie Bel! Telr-fhcne SiTlern in the Uniled Sines 
opemles 12 r ll!hi,k]~> niks □£ w;rc ind averages SJI,] 2 B.JJS 3 
irciiiiLu-niL.iBiH j,er ,Lej>. 



GUARANTEED FOR 1.1 Ft, 
AGENTS WANTED, 

fend fiiT maipIrL* sikt m rai'iiie iht-S J-JiKh. 

AHEBXAN pvfllll dll . 419 1 fS^uui Sl M Ehfci^Nkli 



el This Power Huai at makers Prices 

l JilllKI i b'liini .I'inui nm: ,-.|i -ui J>b ! ! (.:- J-l:i’ | Hlk 



Tin-: Trtffl'dW 

|hin X-J. fliUUUfd 

jiFiOAf k nia.la ■■! 

^ iiia.-JiiriT.I |Ur 
li.rL'ik .il. i k tl. 
■i la n il a r ti r. uyt. 
■j ii.— ■ i I. r 




These Books Solve Every Shop Problem 



Tlri bia_-_ «r b ii hni.-," i-iv-w a Jd* wrr'- it havinc fa twe C ■* T/i filly 
ibcrwn' — llir rr.in wlwi, gn?.>|rJ. C?n ?a.;k |r Ibh mCBC dlllr.:ult I' Tub 
r^n- V j,-.| ch — H cLc JjuIj ««bu jell nhrfal. F^Ecmr* it I 

E , u|*rhi::niilniL JLirc rj?l nsli ml'il’ty “ibir'i Irliy Sliry arr linl!!i l r 
bcfZcf puub: > ai«-J Jrawinc fr rt!* 3 piT- Ti"i I ik'v nr, n y n Ti r- ! I I " 
jb^ PDcti ^ i'J> — you can ah ihf kriD"l«^JtT jmi iiK»In-& f:fc yun 
crmflJervo: ?'■! miie yuu ibt iim-rrr L*r uui uim Job — ii.aui:E-- 

A-i'.-lltLili tC L-^.L'i fintii :rw 

tytlapeilia ol 

Modern Shop Practice 



Fht Ju-fA, ludHiP nliBH, tduij Im !*![ y»>4 AfiiHtM M ifiprfc 

Clld tfia^rd^ |Ll P -*-k. 7 A JU Inrl.rsl -J.illT it !■■ ■! i al inrfw, ial| 

1*1 aIi—l, r.iliA^ +!'-f j hnnirMi wi ^HlnL4i Uhlrv u> 1 

llir ra |I%1| >!^<»™llliTIT‘ll fellf S|MkL| VJBJ nTprEDIHli 

Thn an-J no# pnr^l'iLvuTbiHi Mu ’■■ri !-h-ip Pf.-irilir-, F'n r 

tains bfinc ilu-Jj cjjiitvci I -rsliJiknl, luxtc.i.'h r-rv iirerr ■ ..ipr mrial 
ur Ail Hr it cndc. ¥lic milm bus mm ct ppOtfapj ii (■ i‘ tflrii 
3liiH*rd HL Xiarrrr. fL r>., I .|;iar r. I ■ I, |> .n i « ii^ii. rrii Am. in 



En 


C-.TJE# 1 


.r T..- .-s 


...: x 1 ihta. 


T- iri iri i. 


n. 


. e w- 


ITiijiirepr, Tbc- 


:I : 


1-iT.p-rJI 


v:(« C‘. 


1 -It JT*I Ft. 


SCi i Ltia.ii. 


U. IL 


, fL-:i-i, 


iTilr.e 3 !xppn Sx 


ICi 


■ax TrH*.. 


1 T«-nT-Ti 


1 -“J, - 1 4 1 j 


IVPr.rSc*, 


It, ft— 


r.ihkaij 


-,k £ M rrhaiil. al 


]!r 


1 d r.^ t r | 


J-.l . 1 . 


-.1.1 Fljk^i.Pu ■■ 


1 xlting l=t 


|vi||if> 


•*1111 


Ui 4 '- m ila|i-r-L. 


3 Z. 


a.I .1 t 


‘iritbla- 


ViV.rV .,1 1 r- 


■ l" .. 


:r ] iu 


■ . r 


r r-l. Vi . T nnirT. 


In 


vtruan c, 


, Mjl c : 


. "1 » ■ 1 ; 


. . 


C-E ^!" 


5 -lllgi 


Si'liul, 1 un. 



Ll^t □! Clbu iitcrn ' — i '■ i n— - 

9ij>hliit-^fe i|i TVYirtN 3l...k: «H-^hip !>luir- cj> al : 1 ■ ■ *. I IMhL'iiq H-'-irf- 
;■ £ - fir -Ii - Hi IImci, r-a.ll-, lld,LL'A^^ H »■ f M lljT-g J ! 7 l.il, i. !di>l -I 1 + ■ J 
jrtni fv-iuilrtf Tl.ir-L | p 9 r r I. ■! I r 11 ,-wlHri InIuLui '.i. .. 

•AlirL, L li.lra III -i inilrr|i I ■■■■'.■ I.'l ptlil li.H-i'.ii 1 "inli|i r-r li.lr iri|. 



Ali^vuhlb ly Erfc 1 - F.kpyrW Pr-I-Uftlfl 

TIWA^pIcft blip MlLMsck. h'»t k-kmult b'lliin^ ¥iHl UM>L f hpci-pi 

pRvdtl. bi c iff rti div> Sfct vx •.■'titi !» , '«ii : MtUrUUjQ lit OMf rViifllW II 

llir IwVsi >lu auL EmcUIh llir InEvniLtfiti JtmJ Il 3*9* |W*D UU 

UrOlUB. |'.iv fd K 1r»caL ibya yflcr re:ei|iL Lr-j L'r'n fAW ft P!lm“Ti IBtfl 
y-. ii have paid fl.E fbl Inab-laxscrj” : r i : c ■z~. Jl.M C\ 

Annllier Cfr-rn'l Ir'rae IHIcr 

With i .-r-J-. iii’ t« ln:i'. kil a jo'-.ir*.' C--.nn’±itjc ^niil-rr-Siiji c nSlt-.r.i 
y-t-i i In i&ff Ina adrla d .1 ^cqu ct pnclir.il ilii-p men. 'I’tis -*i! fchrg 
v-hj por.nkal hilp-ln hinillliiif 'iTcklnjr prd>!<nn v!ilrh arc b» ■prcif.c 
in '. i» r.iLrn 1,7, La ilt-ti : ,t :!.i 1 . S--tr®- " *■ A ilnglc p-n-rlm. hi-Irr!! J..r 

y -u iui£b1 i“. - wurih luutic ilun llac LthL luiA -id ‘.lr= iK-ukh. 



hwnttn 5 di«l I>f ClIAMltdlltt, Chieftrn, (J, S. A. 




FREE EXAMINATION COUPON 



AmcBLcm S-cbtHil ul CsrmpaislrDCi, dkcifa, U. S. A. 

Flraiir N"nil CyiJ - 7 -ri-.i ct Mi-!-— n 3 h r-p I’mvilCt l.-c 
frer ccinlnirkn. J wl it trail wlfhln ir%-n. il it* «ek! £lC 4 iLK"iiiti 
umli J liav-c | lit ■ I I'.iT.iricHr : ■” • ! I * vaa uui Ii ! ».!.c l^'.'kr, va bl n. ■■« • -ir 
unirc. TJ!lr uullu puui aali^ bally |aauL pm Vt nl ■'haft 



!"■ ,"i !- 1 I. . a 1 > ■ 1 1 ■ 1.11 1 1 Li. 111 1. 1, _ . _. . ■ ™ , 1 . > . ■ . a 1 1 1 i 1 . 1. ■ 1 1 . i ^i ii. 1 l, . > 

A DnUPi!' ■ ■ 1 1 1 rri rrr.r-F.f — 1*1111 ■ ■ i m ■ n ■ i ■■■■■■ i i ■ ■ s rrr****-***** 

4 H'^'in-A-rii iri >. 

F 31 PC lA'HX F*ii..miiii ...... . s a i.L._i.La.>.a.i.L 



fieincK Jlfcnltadj Pcf Liar JfCCfidflfCJ 
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POPULAR MECHANICS ADVERTISING SECTION 







RAY MOTORS TOR BOATS 



BUFFALO 

MARINE ENGINES 

are all of the four stroke type, stow speed, 
medium speed* hi^h ipetfJ — 3 tu 12S H. P. 

They Excel in Reliability 

The Buffalo Book tella the whole story If 
you want it, send tut your name and ador* 



PACIFIC COAST AGENTS; 

Bfcu Ft Hit El OO — li'ifijlu Ciwlrar Motsc Cu._ J«s. II. Bhlr. Hpr, 
Bti’.ljp- iiVu-i-lamsT i i ucfevc Eagiac Cv., 42 Marini 
E. C. — VanroaTCT **lp Vurl, t_.li I. 

YbcCartk —€*. ILirald Urania Vi'liirl, L'.llirc feint 



Buffalo Gasolene Motor Co. 

1293 -1 3DS Niagara Street, Buffnlp, N- Y, 



Learn to Play the Violin! 



You can have your choice of the 
finest collection of Violins, hellos, 
tie,, in America on 30 Days’ Trial 



TODAY 



for Fret Copy 
o F the n a \v 



linn 1 



Lewis Cntalojr oE Violins, "Cel- 

’t tSiintr nf buying n Violin, Viola, 



Celk>, brother H-tnmced iTvitt-itliioItt liQtIL yon li#v* 
ixmil rtli Lrtuk. It pfIL pew iw thcnwfhJi an Tiaiin 
TulliO: tCLlP Jf M U llOTT ttl Judge* TldElil lljf the TT(»d. Till" 
iii.lt m:iiI ■■mi -injirtiiici: nuJ nhf ap H-nd o ir liiriTiinw-hHi 
on ETw trip). Write new Tv tnia tc^k. EJon't-pay tnw" 
imi'jH fhiSlJUi liwkuru Mud Jailer#. Byers- oiu> 

tin-Hi di'Li fu.Ki ut j.u'jf iii uiuj iitix-u tea bu/ a vlelLii La 
Lilt’ nir-lir wmj. 

W* MAKE and IMPORT AIIQarOtan fjiftj-Q- 
merit# ami SELL DIRECT t firing r«z 
tfipfil ih a rfrnfcrim"iHi«nqflii l 'i ifiininfi. 

The Ctlebrwte*l Lewii Q-wn Hh’<e Violin# me Triad* 

La out awn mwkwop# ti? the bort of hsnlgu ttiaJui*. nuJ 
at-,- £n.- w 1 1 i>r r Lo r ta went old lUiLUii-ce+'.iLij lao nr tLtct 
kLrumnH n i ill'll 

Try any Euilnttucnt hi am 

#tiH-k I Hi flirts J|"| JlK-ldi' til 

In!,'. ttan'r Kill y iii.- hiuJ 



Stay-Tight Fabric 
For Aeroplanes 

That iiwatiB fabric that flffenrda and 

•Bitty, Goodyear AurupLan." Fabric itav* tight. 
nt'c.-.M-e it in n naff cored hy* heat, cold., moisture or 
wflltr. It la rubberized. Miai-ldie can 1 ! iwi to the 
fibre. So I hr fabric c.'.r.'t stretch nor :JitItiIs ■niililva- 
nor tix. 1$ k mtiabte. Its, strength si u dim; a a lied 
— eonrtasu. 

Because of its strength, this fabric is usi-d hy nil 
leading mamifacturcra nnd ycte-ran avsiraru They 
tor™ Lt'B tJlt fill'll fliKl **f*»t, 

Goodyear At Kip Lau t Tbci and Spring* also have 
esicLiidLvtt B^rjintagdlr A full ltl» for *IJ type machine. 

We Also build balloons complete and on tip6CliiC&- 
tion. Write for booklet, telling all about 



K 3.1 Lyons 

Aeroplane Accessories 



5nAd,**r fin*imjrtn alru ■ rv ^ui,rjDii##d whin II !lrsj 
With Mr li thf rprimmiadBil r»pun, Whin III I 
with *ny fui»i|nBT# low *lr n.r [Ninnui In n. lrt„Ji v w,<i. 

The fpoadyear lire & Rubber Co. 

AKHON, OHIO 

LlriTiL-hL-a inill Ayftuici id L>M T'rin-=i|_"jl Cities 

We make vif Kifod$ ij/ RitMw Tim, Trm Amssmti 
am f Krpdir Outfits 

TiLiici Canadhin OFTier. CanadLan harlnry, 

T«ijnw, Owl- hi:wm.n,il|f L ont 



According Id TCiiOrts Irtnu E*ariS, rtitisic has liteit trmj- 
miitcit wirelessly fivur n diriaucc n \ more than liHL miles 
Frniti Ki'irt ila Leau in ALtceiin to she Oiip ''lllraaidvlLe' 1 in 
the iiUirr L-ijirt-ia-f h> 1 Toulon, 'ilie ntsiperlnaenis weft ear- 
rieil oa in ihe daytime, The rooeiving a:ipnratos in- 
the L r ' " 



on tu 
oltidad n 



most, on me ship emtg il!u EL in heighL 



■ lit :l zdiihIl'i. I alufltriiiiiiiiiit 
±>r «tA#r hn||. ITou tu't tell ih itli luy from it iirisLitl 

rl#wjl |iLlm]- ii# i fvw .mtiLiiLi'"' LriuL In n nlm#nHMii. " I r r 
in#i#r thiBtiitm #ti*.ll be kii I * 11 oil. *nd Ha will lIm, u. 
S'ciiFh chdkYVi* U'Lli PnjfFHita ill CatUEUOd LlUUhi luanLt. 

Uf Jl„ T I fnT pu r Free Catrlne four i'hme hml 

Time lOHaj p.i.ln.Mi ia k| | that Ip tKMMTr. Tr 

- > o ih h^re an. ulea ot ever bnslnj a 

itriagto iLitmauni. ;-v , 1 1 ius.nl this book. Write new, 

m. D f LEWIS £ SON, Makers Importers 

(tit Si $a ifiSiLi Annw, Cl- likl 14 

VIOLIN MAKERS t— We make a sfiecialQ/ iff /an 
piT\ed IWiwrff. ViT.^nrsittis and Teoii. 



44 AT NPTPPN to,, ** 211 , *. M-nlan Bldg., 



r GET THIS CATALOG 1 
FULL Of VALUABLE INFORMATION TQ ELTfHt 
BOAT OWnCR On 

RACING PROPELLER WHEELS. 
REVERSE GEARS AND 
MARINE ACCESSORIES 
Ume catmjdg nnee. eenb rQD.i^, 
MICHIGAN WHCEL CO. 
nil u:;.«ni ,r ave . Ciwho PApds. Micir- 



Agents Wanted 



Po^lpald 

51.50 



ShiTpea Your G^rv Reuor ™- S*(etr UMo with Our 

AUTOMATIC RAZOR SHARPENER 



KAKY, ACCURA'Ili, lit! ARAMItEI} 

AEIBEIEN SIJTTtV CO,, [kept. IP. 7 T« Fe(irt» St,. 



CHJCA&O 
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The Only Practical Light 
for Motorcylea 

Th# 1 ' i es t- £ h- E, 1 1 e ■ , . . T'a-nl^TV tdieririly fielxliriC’jvjEcni 
ibal laiiH nighi nd.nH' iHionble, pluauit uid 'BaEK. 

Thi. nody-to-uie iris fyncm no m#jj , t--nK|ij,|]y 
Ifto — than Ihe carb.de a iterator enn*umv f . 

The hnk itstll mu Jitih-, never m in- he pecond- 

l-i‘ -I. Jin.il ia always a JiEji.1} V LASH ASSKT. 

V'limn capily iiflfir A it. VmcAjinivi n . r J Tnlic-rriib, 

nij i it It l eu i deiEtaltfit. Cimiccidtiiidiieio w*r light 
m-igtrtcwl yw mm ihinycatanr PrtjK.bl.iLf amice. 
F silly a" inched tn any W e *111 srra-.pe 

Kir cu--U-iTip( Krvitx due unyur*. my wlirru. 

FJrr any mijlncyj-ylr loruiDQItu&iiLr) df-ller, Of Writr |ih, 

Don't Accept An Imitation! 

I 5c pnirac Frcrt-0-E.Jra T?at, r-itn ctniKCi UR bt irt-nr- 
dljdflj ritl'EnuT- 1 b-ir a bill o*,r. A.WWFI Eft t AS U 
A L VI i'l i Ti. ImilaiiuriQ ■-jkE.pivi 

The Pre*t-O-Lit 0 Cti,. IndiaunpoILa, Jm 3 . 

focAsiy f .Li.r.-.viV; 

Eaermtkm 



Ibtarh cUVai in± rknlfr RiaJiLira 
In all frlcriiuil cUm. Cl^rpi-r 
in ill paria L-d zh* . -u^rry. 




AST RO NOMICA L TELESCOPE 

ns 



[jriLgtii 3&H 

inrhnL. 2 me h 
■u-bj £Cl If I 



Cnfiit r It Vm ir'S-iJr 

1 . 1 II 113 : r d £ihi E-vAs 

tH PiU Krtimllm . . 




linn fit i h«j' nipfrh 
inj.tniEBi.nAfi will --it.' 
I i i m " ri.tl r 1 1 i 1 y 1 1 1 H rl. 

It >f II ClihlrJi' ;-CiU til 
!■ ■ k liiil I In- pmsIlnL 
Unpin im ttU? ] ! ■ >3* I ■ 
inn. h-| I tliL' llf1>C 
i.ir n tlwN maw 
mUei distant. an. I 
yjf.v yin. f-nanlr-r 
[fit liftj mSlna Fietmtid. Tlih [HkwtiiE-H Ll icadll I"! 1 /LiLmnutni-nij 
lynyt with Me nil A-he Hwlmaiim In thw Mimit Jiij'lw/n 
Mfwnn nad Shtiirn'H Minn* niw- eltfiTl y d ib.^ro.LiiLiL 
rVi^r. Hi? J.':- , rif Vf i-.nl nn.fl ¥L p ryk K i I m no h f. - j ) T ■ : t Ll tar eupcrloT 
Isi ncbiu-s 3n J jii.i 1 hxiitoI liiil dL inri.-r ill. |i r i L"u.. 

CAT aUXITI Ed KUhT EMIKK UP .i P I'LJC+TTOS 

A. S. ALOE CO.. Sib OJiie St.. ST. LOUIS, Mil. 



GREAT SCIENTISTS FAILURES A& STUDENTS 

-It h h a‘ f mark a fitc Enc? tliat neither Pas-tLitr. 

Kadi, Ncwtiwi. Trirtkltit nor hUliwn ever had a tiaii- 
i-erHtv rdncailou. A -Biritcr in a t*oi:fit Ehim oi Aiutf- 
ii.An Jil^llcinE ad-rln to tliii livt the irnifiiy Ivlirl ich r 
I fiii; eminence in the fsdd vt medic Luc liaa an> ci-ffiiilv 

SUNSH INE LAMP FRF FI 

Itfli^lB Jtjtit hiraa ll darn, | |( ■ 

Inean^aacyin 300 Candl* 

Puanr. Ijvth-r llirlit 

than H.w. nl^fl rlylly, a.w- 11 'ljf nn -nr ]B omiwirr l i"-.| ■ 
it r-iw-inns h tha mt i niejiiaind ttjr iint-h-vinir .1 
n-.ul .ny. llama enmmnra ^uoli on. Al<inlu 1 d> • <<< 

COSTS 1 CENT PER NIGHT 

ihiuiaiiUtod 5 ytirt. So isHl >'i, chltant-y. Md 
.-nanl jc C nj.-j bk'_ So dirt. !fii miii"Uc. So uM. A 
IK-rlief ll^lit Tof- exetj |'uir}-.jW. Takh Adi'llituye » 

i -lhy * 1 ’ vflLl I I : TllJhiy, FACTORY PRICE. 

SUNSHINE LAMP <JO., 

I 5 I F actor j BLd(. r Klitlll City. IRA 



Live Closer to Nature 

—and Live Longer 

Na Eanfi dr^vi n pur.titTesfimftf-^rfiiao, nij ftrugfi, Iteat-' 
IHC1H3 fit 1 fastinfi- rnJ effort, on jolaf pa.TL, ulmply tat, «ie± 
<n twice a, day, w:lh. yimr rascl.'.r meal, a Littfenf 

Tyler's 
Macerated 
Wheat 

(or Pemmlcait) 

A ri winnS -dHicitwa. appeiiilnfe *Hd - . 1 . .■. PmceH.ii 
*M die orcank vitiliti' STOof blood and dh-ves demand. Will, 
make ji.ni reel leu je-iri yionns er and ic.ii^f jnuf v.iriKht l-a 
"umu.1. tjiiLi ilniBi iinl ilonu jrt liatk m Nitiire'j wai' — 
Niior? Pkes tn be erraxed. not Ecihud. My raw inm^ help 
NahAre — aid. digestion and cl-ie yf,n „ n.Mir^l , nnrma’, appeiiie 
— lyiu nat ynur w.-a.|.- to bea.i^h, iLtd exL iE,..,e ■„,l .taj- wnl! 
—simple but eeru.ii. 

Tit iiniTc it tn iw, ns T liave to llioeiandi lit she pau 
twelve year f-. 3 'll s.hlp ynu a. 7-lb. |,ai i , jLi.-k , ^ttitho, r - . -. 1 ,1 tn 
l-.yiiiEs ea^t .,L Knily fltmii tains for • ai — wtst lind'^dir'f 
Canada. Mekd and all other Inter tutlmtil Pitt el a L':ir : 
Ct'UniCIcSlJJ.li— y-L-xr ni: i:-. , v lur'i id r.nL sa,l ijfivd, Send 1=0 cent 
slump ter N i»- Toi.A Dunk r.nc Dealdi Guide. of hetief isILL.sctd 
2 Jl Iciif J '- I. ,i : ■. I enrsuitb fit tl,r FiwjH fyr tl'rne rwais- Ch-der 
Indus'- ELink rrfereiict— I'L tse Naiiuiiat tlaii!k, KuiiasCity, ilti. 

BYRON TYLER 

^Otid Spielelilt 

£2 Syrtdieile BHe- A’-Jii*. st?t«Wf't HAMZAS CUT, HHL 




K 

lil 


-K " ) ' 

1 

\ 

mvv / 


Anna zing Profits 
In Mushrooms 

Atrlpgdy -_.il a^fj p k« p.i |sct »^ck 
Dj llisir .-..um=. in i|i!ir: Laic. ?iilirr 
inr i^-iTinE! niinJirsoiu.. in re II irk. 
aherU, Inna, Hwia#p, nr. 1 bill jiWi 
.* tiNP m ftfll, .vs !■ pri-rf a. 

Fr#u Ji: unrrjt#ii 1 nirrarana Ru-ulclcf 

HIRAM BARTON 

D«kJ r SIS W. dSlli 51 , New Varfc 







Complete High Grade MAP 

Bathroom Outfit yvu 



TlH%e himln-=mc IiIrLi 
ET aili" 3 '. a: 1 1 1 1 i r> e t-Tlur-rs 
.■M luriU'bdKl canflirtr, 
h ;_".rj-aLHi’il 1 rail icAiL rll- 

ir-T, i'fdl ill 

ii*j I ij-n |i ni f ~ ? . TIif llsu^h 

T. 1 ". . - ii l ].u rn r y in 
Vi ha; Pw.>li'.f. 1=nam- 
clrl^Vef lhaI ii-.-fi, "T *’■!?■ 
Clv^cfl Vilrc>Ji C^riil 
dad Cop« 
S^hi Cdr.t.lT.-.-t. 

\ Ctifi&Itle Piku- 
n □ Ll l water Supply 
Sjibetn Cur a na 
T^T \w Home 0*417 

ni-**‘\ Slfrl Tdnk. 1*5 ijJlca.ripiii.iLj, - lj r Inch Jlr.-ra LiatocS. Dnlblr 
.V 1 "ii. C;nil'*s.i* - n Air JC.-1 ^ ■-.cr jiii|i. .u.iinllny ail JFitiinifi. 

Vdslrn. 4j>jii|^v clc. 

KEATING PIANT5, S95 

Y'ju oin urc Ittiii H l"M |«r s-nl "n a. au.*-i#rn t-iirxai nr ECKlViwr 
lltt.liiif Srilmi. tl-r #,*.'■ j P'hiiIi cMirv^lr ir.--dlprn h>irE.-?% lr«n (*5. 
u|i. ll y F 1 ■ 1 1 i n r»jr 1 ■ 1 1 1 i I c |i! ini nt-l .r.raurl1m« y ;.h i ran .his!' v:-u r 

U"T. iraicri il. abdcJiiuimc ll i = cy^ir -s L'lui; rr-; jc. -ii - sr-iiii.T.-.rr-. 
DO NOT WJL1T— T«jr r.-.s.U f l.;.r **it ,,e- hi FRU 

n.v.lrrpji®, v.hkh e«v« Full rlwflr-iioik* 1-id Mfe a ol Pl UFiNDif, 
llw.-ir.i2 xi.J n-jif. S-ivIv *flW US TMS TIPUP;- 

CRELSEA MANl" FACT HIRING AND SLIPPLY GO. 
Sd. VpoI 2 'th, SL . HEW tOftli. OtpL D. 







POPULAR MECHANICS ADVERTISING SECTION 



ISO 




A sharp tool is half the battle 
in the making of a good j oh 

A hundred thousand exp-ert workmen 
— carpenters, mechanics, machinists, 
are keeping their tools in perfect con- 
dition by the use of 



Sharpening Stones 

There is a Carborundum Sharpening Stone 
for every possible sharpening need— -Almost 
eighth thousand different grades and grits 
and shapes,, ranging- from the fine,, delicate 
razor hone all the way up to the coarsest 
ax or scythe stone. 



Try Carborundum out — Find 
out for yourself the wonders 
of this remarkable sharpening 
agent. 



Ask Your Hardware Dealer 
—or Write Direct 



The Carborundum Company, Niagara Falla, New York 



Carborundum 




STRIKE 



Lin 



DRTVE 



No Strain wiienED^Ncalm^ 



' 'fvf fUt mechanic with an amiudiiiri in HKtttif 
1 G OK. Or 21 OB. K«h 4 - WHICH? 
$I-SO At your 
t from im, d diver jf isr-npuiit. 

WorfN tefl lira Ekui thf ■rn-Tnrri'yn 
tJiTM timep to malt. 

POUBLE CLAW HAMMER CO, 

453 HfFeHulw’fly 



START SStwST oyr 




Pulls The 
Nail Out 
Straight 
Without 
A Block 




l.c-rai r 3 1 1 , 1 1 a n L 1 1 I ■ [ Li i J ili :-H : 1 1- v L" r -[- u t J 'i HM”' r nr Fn I V T rF □ □ . 

" Paul Ehrlich," lie save, ''ctmEd nat even gradual:?,, 
ami, k 1 13 1 1 = k (jf lieirrijra, art ds 411 tlufr k-c was wont oE 
all. lie was always irylng la ■ I: ■ things dLUc-rc-nCly 
I ram taia- teachma, who bad never done bo origin ill 
ITiIcih |ln-irtfiii-lvrf. n.ii:l w^rrr HfitTi'lj' teaching him whan 
had been taught to then. He was. cftrLUitertd a Lnl-uT,.- 
ns a rludcni at ihc v <tj (ime he was llie best stiarlrni 
i»f hit dcr-ailr. )f iiSik;h 5 jish ip merely S". LIT i rip facts 
into the pinnl's- tkulJ with a funnel, tm the majority 
of l-e-achcrs. practice it. th-rn we are- (raining- the mem- 
ory a I 'jnii.- ; lmt, if it is I e- bo a real dr-arring out nf 

MAKE UP TO $75 A WEEK 

It e Walrfimlktr and start Tour Own Jiwilry Bus-incas 

Writ* me ttuLnyi L« me ex pJaln ou r plan whereby you ran 
become an expert watch repairer in three nior.ihs — making 
SIS to 135 ;i week— amd (i*n your own jewelry business. E can 
teach viju — I ir.riiti YOU — the wheiu watch repai rin^ busi- 
ness by mail. Write right no w! 



FT&GERS, THURMAN &. C 0 , p r S6 ■ Malian Bid [..CHICAGO 




AGENTS 

Jnat nut — FnT-W. OUUSK trlling jciVrrtl iCin, 
Feebl? amazed - all buy. UUEE-N 
MASSAGE MACHINE, for home iHe. 

Mf.de pf irrmiinn .aluminum i'i : i i "1 red 

rubber 1 , Women deliehted — r bbu &WS y 
wrinkles like magic — makes clear, 
flrrk iT Ski n All d-aim at linnm r l.fl-W 
ni price, Sole ml kl nwntr mnlur fur 
Agents — Late u : MLGi ol I,. N. Y., 

uv*ntg*d ]SmBC*in«i a we*k forii^r 
tU months. Howard, Ohio, made 
£3-36 In :urue weeks. Raod, Idolio, 
sells 7 tO- I It dnily, Nn ■xperi-rn.ee 
reoaired — we Sliclw yoil bftw. Send 
jui money. Tenil-nry is free. 

T, Krr±i jit ensce 

QUEEN MFC. COMPANY 
113d ffB+bv PUg. Toledo, Ohio 




POPULAR MECHANICS ADVERTISING SECTION 
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tTELsrv'ff J 

1 Want 



DS-WATCHES ON CREDIT 



Send for These Two Books— 

THEY ARE ABSOLUTELY FREE! 



he One 



Write fnr -put handsome free catalog. It contains raver fwij 

ll Ij.i':- iHMDLirn! LI Iiih’i ill lua» 1 'f U i ■ I ' 1 1 ' I ir f U !h In. Mil id mild JiiMutn, J 1 1 T n n*.*j TF 

LTi I riLiYHlllrri *L hardiJri “Trli-i. f-skrft UV * I - . K -irllr-vf . ii'i'k IE HflE LTi j*-lLu Hn I ■ - ■ i 

rttr'-i r.l nierii prrpjjd. If St n <tfcarc-fj jjUir*:tivT, .-tied au-liltt. till puttui pr 
k-trp Li- KniirLf ua lialartu Id ilftrt, b-jl&I nnlfab ui-heiLi . 

[>0F Bl ilD Jii ■ le’H ' Kn'l l» Inn LU u<- U |* n ■! iiii::>.<iiil dt 

wirtth br Ch* JLafcLa liHvcin. '* urn mi ivdir -3 mil 1:0 cfcal ■ purir. could uk-it-sut 

I'li *6* mISJiIiTmiuE lYI 

BOkl U kTi J ■ b I d Lae ruV ■ I k «ir IllA. 

fltO fll tirsi hots. vlll Sft s-irl Eg mu Ibscluj; l|> Fif, UBli Rtqtfif Writ It-djj, 

LOFTIS &ROS. A CO,, Dlnmptid Cutter* 

Dipt D U9* 1 nr> ll Juft Nnvth fltxtx tViit. CHICMD, IL4 

llrarch Slim: Uliiiburflh, I'i. . ud Lodi, Mo. 

j - J —ZZZZL - v>v. v >! W:; 







toBhnir nan pita of RirieUj all msd 

VfftOM JWdDtdftJno# tn hit 

I r kudu- ■rtml.TH -rome easy. Kt, e®. 
('erwinn 1 ciwfMiTj 1 , lies] Minch ant 
Ta.lcrtd cSuLbsa tu meas-jr-. 



I 



& 




Bid MONEY 

MADE 

durliijj ijart tike 

tt 'n nraa ™ la need B [. 004* far our 
ClcuP-L BddttHihmTlIia hi Jmiih hi*t ImhIth 
dEMililii in vuioiriii r-ii J Ln-*jr.jnt:r jrt, 
fahli.Pii jilil-pp.. prdKT blxubn.iiLn , ».(b. 
n ax In nr hot Whiilm ■*»]<) prices 

ud till I T ■ a 1 1 1 ' i I : i - H n (n III f. ri il* ft | I - i*i ] 

"Irifltt iliO |it!V*!l*«a ij-f baring i-j:i:||.h 

h.Ht tor setitiwlf HI v h.O I h r u Ln |,rlcH. 
"rlri ItuUsdlaLnlf /nr hdfAiiou tu>d-r. 

LEES TAILORING CO. 

I1M Ufres UldR.. CHICAGO 



mental fatalcics, then llie gKid-ufiiet -ihv lie peturiLtttd 
t>i Ire aj ijjnoraut of old. useless, Gets ns Ehrlich was — 

arid Ll:L [I. I'll' I ymt'it liy SI. I.d In ill ink. :i ll .1 iSVft UiIa 

matter and iSien reilize Itiat we wo.ru mrlcets and 
thimlkers. >iai luemoriteha. 1 ' — He. [.mmIh FMt-DIj^httbi. 

'#■ '•#' *■ 

Thr- iiovwitmtiu fii XJ^kS^iay jilshis makt' the 
pKuhl' buMnus-d Sba.1 cauotry u s-tate mDTioiiolj’. 



sow LEGS 

UNSIGHTLY 



T^inse nflfctrd k _ - 3 £ur Itooldfl sliaw- 

iii}[ mil'll viva rii\r cli -- I rn p~OT r d Prr ■ 

kilt Leg 1 r ■ :i i a.nd tlBW lin y .ij.'.'LHr 
wnilv.iiit Ihern h[s,de o\ Alnmianun. 

PERFECT SALES CO. 

303-1 L MkNgul dli... CH iCAlSO 



"Slip-On M Raincoat FRE E 

Woflld Jl»U UCi'I'C rU\K W7iii?rrirrKit r-S-ln^ 

•‘■yi* fft’ | ii-i uf Hpbs*iui«&i¥ t+*+ ■? (mp*F l** ncpn##i 
iii-c fiisr ^oviuif It i<? rmir mamuY ta «iiii-d ipu 1 1 fci> 

Lni li:%ri ii|| hL« lu* 1 :hliC C^HTOne- i3l*M w\ hi 0.1-Ollt : 

- *ii 1 1 hu is -■ dmj r-'i a JLrcLe* ipur* il ilh- r Lf m welgd 
iiti-j d*y: " hH'inT /ilU i OfCi p uli«l JipI “ Ell r%-i_-A- i f v i 

hi>kiil'.B>^l UhL ■:> T dkiii | ■ I '.“H iicl'I 1C> I'liL'k ffiTm h 1 1 L 

nr thI iii^itl - ns. d lii 04 i'i r p+.< n»t Ji • 1 :i -iuji b ■. r i 1 1 V 
IihIIixti' if. &T« ■ ini' n^»j OF L > i |irii.nK , i< Writ* 

ntrw mn. Addnii 

RANXEH TAILORING CO. P IkpL 111 J-. CHICAGO 





M ount Your Vacation Pict!ire&\ 

With Eii* e ] f a Quick W>t ' 

“Art Corners” 

IFiTT I uibifp 'I i.ry i:-t pnrrn:i.n i*r Y mijqnt- 
I ii|[ uE -nr 1'ii-iL L'fcnlRi ic. Al- 

ima nr S-.-r.i/p tirwik, Quid < Hlfi-f- 
CIfUj i-> r I i -Li-- ■ an mini a-i ibc lArr — 

My Mimyiii u. rA Id -an iuf it r n i , 

H- 1 1 1 :# ■ r . i i it Ui ,i iiTfcl; I nil i- n cbij m .i r- 
k. L h-T dill x.lirTtr.. 1 - 

lOO for 1 



SPECIAL DFPffl-ffiStE^L 



AMATITE ROOFING 

K1ir.Rr.nl KiHacud. Needs nopaantinK. Send I" ■ r fn-t sa.tr. pit. 

i ■■ ! iI:I-LL: L T IiLAMuif ,W. J i: U INi'u 



et 

PiKfT 



1900 Motor Washer wSSi 

on Frem Trial In Headers of PopuJaf Meeh* liiCt 

Reduce hnuseAiold expenses It/ Udhlg (hlc glffit laundty 
Mitnr. l'ijia rum ill wnsliii'.Eco i eenli per ureek. Wiilc 
tut fit e Btwk, KIVU e. lull I iit.l ilri, to 

I RilHl U lSap CO- afl\E Court Si, Eingliiijn1e.il, Jf. Y. 
Arliltrit Canadhii lannWrtlwf r*. SSS Sanpe Si., t»rant» 
il s-au, hr it l=r CfinaJs 




Tailoring Salesmen WANTED 

r We wasitliYfi.finentrtic bUStlRns, ri«i whnenn make prod : who are ambitkius Lo sLart in ft Ipiitl lira 
of their own Ko ennynsssn ijf : no ^jeiwflette* r*ejulr, it; ™ r.ip.i nl Dcncs&ary. We fumiili Eyer/ihiini; to 

lOO li> S3(KI jieu mnntli nnd c 



start. H undr«lB*.re luuklrtl! ream S lOO lr> S3CW per mmnth jvrn 
S’liArAntee a’asaljte'saLisFnrtLor, and taheali thn risk We aTruuijuf Iheiargesi 
Ocuiirlry ari positively Kai e the on i>* vip tu-dato. hije’*i-<|u.ul iiy. low-juiced cuiJarinK on Lhu :n ucavI. 

825 to S 5 Q Every Week 



*f:is rxiiM d’anahiteMlisFactiiOD anil take all (he rM(. We an adieuf the largiMt meleii miiHa in tl»0 
LmLty ard. positively have t|>o DnJy u 

.1 flKKAT MAHV OF (JH1L 
ICKX .1 ILK Jll.lK ]>.-<: F1KUI 

'-'i ■■ luT.il*! i CFiipPip Fginli* MiT* . -aiJiMn£ ni 1 1 r k** 1 inmtili I: :■ n h I'ut 7. lr*i.lFT> F anfar bilxnhF, Eapa 
tnfraaiira*,. x d YMtl ■ I n x fnalAar m lx— , r.Er,di:n^ iiut*.lil l-J |He .•.••* *.,.*uj x » ..! a .-*.%- x , 1 .. ..i.m ! -'lnr*.*:. 

Write today for this bijf outfit 

^pviin' .'vs/fr,-' V- t -ill sun i4U^F Dlif< ijn IlU FJJd i* HUKfW, i).' rJm ini ivdip 

HAMEL 1VOOLEN MILLS l>e])t, K 300 Green HL, cm r AGO 



1L2 
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DRAFTSMEN WANTED 



THAT CAN DRAW., 

THE HIGHEST 

THE BE^^^^jg^^SlITHBRAIN 
PRACTICAL ^nUStyoTW/mBOOXS 
MEN WANTED^^T ONLY SUCCEED 





Good Draftsmen are ALWAYS in Demand ALWAYS 
Busy, ALWAYS Drawing Good Salary 

Tlie Work is Pleasant, Interesting, Clean 
and Lead* to Best Faying Highest Positions 

IF you tire ambitious, bright and anxious to learn I can train yon at home 
on practical, actual Drafting room work in a short time for a position $i 25- 
£150 monthly. Only a limited number can receive my personal training. 



I DON'T SELL YOU 
I DO NT SELL YOU 



a lot of books Ed luuk it with disgust or to Lay on a aheJf iu Lie 
covered with dose. You can leant a trade out oE hooks, 
printed school Lessons or pictures to copy. You MUST Learn on 
-actual Dtalcing room work fo get the required experience. 

K DON'T SELL YOU Or give you a worthless "cheap-skm' 11 plpJoma to- hang on rhe 

wall and that will be all. 

until tempt itnn more than that, until f lurid in petit ion ai above taljiry ^ 
personally and individually to advance you as fast and far at you ear go. 
on practical work to five von reousred UP-TO-DATE, 
PRACTICAL WORKING EXPERIENCE. 



BUT I TRAIN YOU 
AND I TRAIN YOU 
AND I TRAIN YOU 



Remember : 

I AM NOT te-aching zij different crudes — -ONLY ONE 
and THAT ONE right. 

1 AM NOT looking tor students — -they foot for me, 
tor I have been at this over- j 2 resn. 

I AM NOT accepting every one chat lias the price — 
only those anxious in succeed with nne, 

E rather satisfy u Lew chan dissatisfy anybody, 

I furnish all Instruments and Working Outfit 
(not school sec), this HIGHEST GRADE FREE. 

If you wane to be a GOOD DRAFTSMAN, 
drawing good salary, wrice to cne AT ONCE, 

Address, CHIEF DRAFTSMAN, Div. 19 

Eoa s i Equip't Co- (Inc.), CHICAGO 




J-ri.ii.ri- Jf fir i i'jji i'vpuJur JictJ1c.11 few 
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The Little Friend 
of the Deaf 





This- ad is to deaf people who 
have about Riven up — who are fall- 
r '-Itk Eti.u; in hope and in courage— people 
whn think their cases unlike other casts which Have 
been relieved. We don't want any money. Justscnd 
for a bonk that tells about “Wireless Telephones 
for the Gin's ” — little device* that 390.000 deaf people 
are using today because they HEAR with them, 
Think ol it. men and women i thes* tiny wonders 
are skv small that they til. in 1 he ears cutt of sight and 
so soft that you never feel Eticm h even when lying 
down 1 Ytt jew hear whispers! Is ytrur case beyond 
such simplicity? Not a bit of it- Oiso of the officers 
of this company is a deaf man. He became desp^p. 
ate, and in desperation develops this marvelous car 
drum. It is one of the inventions of Mother Neces- 
sity — an inspiration. Talk la him today. You'd 
never even suspect bis affliction, = He's Ijeert improv 
in« this liny “ phone ” liw 50 years. There is nothing 
else to compare with it — anywhere. Don't you want 
the book ho has written about it— a book by a man 
who understands deaf people because he is one of 
them? You do, if y oh want to Improve you r bearing, 
just say, '‘Send the book” on a poet card, and mail it to 
WILSON EAR DRUM CO., - 1 . 0 b Trdfl HJe.. LwinlUt. If. 

EUROPEAN La HO LI ACka— ‘Jlic fatlgwlng fi-fUfE* 
far the year 1901 will ahow Ihc relative growth of the 
various Kitpnptan luiiguaifvr; Knirlish, l-J0,i*0M,n*M* ; 
J :... i, "iir.-Hlll.llpl ; i iv i“ -i, ■ "H 1.1 ■ , I ; l-.tl.LI'. "... 
OtHl.OOO i t-paniih. 4ftti0QuWQ; Pc rt u HTI « r . UygHX- 

tNH) j Russinn, Sri.i HHt.ir 1 1 . 'flu- perot-uugE nf itie- Tins- 
Lish in ISjJI was 12.7, but its 190-L Lt was SIX. The 
auin ijf English Is altaftihff out M proportlo* \f> th* 
uiher*, .m l tins (jrawiti -Jik££ 1 I-*IL li.is I : t i even iiturt 
;p tun Dm eii a I — Los AhjjHei Times. 




Cleans 
like a 
flash 



Gears, Sprockets, 

Chains, Etc. 

In Stock 
and Made 
to Order 

S&td for new J2 page catalog 

WOBURN GEAR WORKS, Woburn, Mass. 




Thin mode/, 
19 Jen weft. 
Adjusted to 
the second. 




25 -year 
guaranteed 
go/d strata 
case* 




Hrrr h (h* Eip.rjiit .Vro^Dfrain. Hiflfi — Tnu 

m:iv 1 1 1 1 v L' v"jri'»'. Miiha.l 1 1 p. ri U -n. c I , ■! n^-.v . mJ by Kunil tin I : m 

lUDerti a^id Knit* '* 0 ' — pjiirnnntvd for US runra. Tolu* 
(■■ratal iwm oi qtbor h*™HMt# J.-iuni- 

Startling 
Watch Offer 

Tlte Great B mUoftH S-pepnl *r the Rttdt-Boftam Price 

The world's masterpiece of watch manu- 
facture now add! direct to tl io consumer et the 
game price that even the wholesale jeweler must 

pay, TTie-iuperb B-urticiirUm Hpl'i^elE — ajdjLiRted to lym- 
p*r*(iii*.ifMtolirDrL|i,isi *j|s1 *11 EHiflitl DAB — Iff rw* I*. flim.l 
at live Pwtisir ibta (ll* 6aMrD snldMTfttAtaflP— HOW told 
direct ti> j'tui st Lhenx'k.btiLtum unli-trust jm«. 

The Fight Is On! 

Wi unit pot Dv hDbnd hv *nv flrstem dF pric.Ts-b<»H(init 
Cftutrafta ™itlid*fAL«ra. Wb will not Submit to any "'h.iuh 
prifit"’ Belli ni{ We will not be dirtncfl to 6y 

AS V 'WKiP”. «* ptfttM' Miitll c*w(* h WO um UcEirai lni.il 
■o pouti sue Indtpcndf'-t liM-cv-rn If t>« rfauuhl lu.-^ n, fiubc u 
ouU‘.,::otlonariUI U» Wlltlh, B*a2*biCl.uruM 4>r til* cuunLiy. 

And U Wi IK Xi’.lVi.iR ITid ulTiif-— (h a tniM t Aie<nmd- 

“lift- urfef cVrf rin- dfr Cill d. big toy tilde TIiu Sum turn J: : ur - 

liiitU'D dilute riilil Vt wh.* MHI »rl<# whvl#vs>* 

Nnu-ft&afc 1 . jS.m .1 jni r>r«!»-p; ti make IT* proc-Midcm _# 
ewy for 5hig pui-.iio w w 'll ilw«r this T-Kk-Uviiom ;J ** 

a«n4 on 4«rniv«f S3-9& » wn+ntti. 

Get the B urlington Walch Co.'s / 

Free Watch Book i+ ‘ 

Iti till nur i burtlicx UL|tanira^f the amax- ^ 

Eir «.rj l-.Tiui whi^i ftlU* In tbfl nrJIlil & 

itode hxSir. Iltpd nbo«t thd nni -Irnjt 
fc#tit, Bcurt oijovt avr (mt M.'>W 

OujIIliikl'- Ll-.ii ■: ItOW JVJ (Oil jUdud 
trsl’ch Tnluiu. &antl juur jus.-' uiiiI jp 
aalririuui f-or ihin ^nJinhW mtE ** 

BOOH TODAY a SigB 

□nd moil coupon, + + 

BURLINGTON ** 

WATCH CO. / 

Dint JIH 

Ifrth, Street 

ftdiA 

HuAdl 

BIt -4 *•’ 
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Are You Interested 

IN 




Price Si. Oft i S o'An V A^rc« M Pages 



POPULAR MECHANICS BOOK BEPT. 

Sift VV. Wu^lngltm M , CHICAGO 



W lULP you like to know whether the 
iisstatlado'n of □ na& producer and gas 
engirte would I hi advantageous and 
save you any money? Would you like to 
■Eiukh! yncif deeigjon based on ynu.r own 
judgment ? Under certain conditions the gaa 
producer nukes a startling saving in the cost 
of power and it is worth ci r eiy power user's 
time to known whether or not hie present 
system ia the hear. 

To iriEL't 1 his -demand foi infijrrnsliOjf Wliteb lW» 
nri: tarn hitheniwu ailnble-cixcL-ix by the i-mploynit u* 
nit nn cxiHtri, we litivr- 1 >mii run ur are in seoiTins the 
Mirvlty* ill ft:i riTnibi-n: fiHH power engineer. Mr. J. C. 
Milter. M. B-,, -wtii? lias writtWi a Uw>(i OP thU fuhjett 
which we have recently |>u\i| islh.vj. |[ jlrrt just Che 
in.farmn.unei a mao wants to have, compannn (lie 
first ciwj; of strain engines and Iwilers w::h Lae g-as 
(ii-chLmeit :ihi! pv'H rnjjim,', tu-A tlM CflltlpSEBtive iMWt of 

maintenance slid, operaliud. It tells all abCii.it (he 
r.HvnTi(nprs and tinubles of its*, producers, and wives 
full drc.Hils i.-f hi.'V to run them.. It is written in an 
.itanliiirly HYipnrtLal manner, and not with .1 view to 
incre*t*tl*i oak of gR* plains, leaving- the dediiun 21 
to 1 lie HdvjsabiliLy Lb the iriiSiwiili.MiL r«*dtr. It will 
alsi> rniVie the Sle«.m Erseineer to- an (Let™; and 
thoroughly the worjemg: of the new system if 111* 
change 1-1 made, and. tn handle a plant ch® peiently 
and with rniilltlrnce. 

Power Gas anil Ihe Gas Producer 

is a comprehensive treatise, dear of abstruse 
(ecJin Leal kies. in every way authentic, yet 
H Written $d> You. Can Underitand It" 
The work Ir Ln one handsome J2mo. vnlumc <1: 
ytl ]■*&«*, nri mod 0*1 1 1WI Iw-at ounlity of book paper, 
profusely illustrated with lialf-tdudS T fOlh jlhbtoatitphft. 
diagrams, etc.. and J-jtu jiy bound ill SKIffi -Cloth, 



Cheaper 

Power? 




METAL WORK and ETCHING 

" lA'JtlTKH :$» YDII rAS UNDERSTAND IT" 

By JOHN l». ADAMS 

O NE OF THE LATEST of our series h 

of mdu&tri^! handbooks, A com- 
plete manual for art metal workers., 
giving every detail for making it great 
variety of useful and ornamental objects 
such ae book ends, desk setE* pad corners* 
paper knives, and letter openers, station, 
cry racks, roekiug blotter, desk calendars,, 
match boxes, tic and pipe racks, whisk 
broom holders, candle sconce* :irts ami ( 
crafts jewelry, hinijjes, drawer pulls* etc, 

W Piges — B1CHLY UffllUTED — - 5*7, Clvlh 

Price 50 Cents, Postpaid 

Order C«F your BcwKd.-Ba.1mr. Iran ki.? LI nr, cir 

rortllAR MECHANICS UIKIH KEPT, 

PTDIISIIEKS. Clllt.AtiO 




Practical Results 

may be obtained by following 
the directions in our handbook 

ELECTROPLATING 

By HENRY C. REETZ 

Cfinl ains twv n«i :* ttvllukal detail than is n*ccMj»ry for 
practir-Jil worfc. yet t;inbodies such explicit rjircrcuiriA con- 
cerning thv actual operation.:. ,i-- nn old hiunj at the 
huoiimu thinks may bt usi-iul lntkc bcguiiigi, 

— = contentSt = 

tntniluctlpn Electrical Jt^uipmeni— Shi^p Yip'" foment — 
CU ar.i ag C-aoda before PlaiiDg — Cuppci-plpiir-c - fticiel- 
u-Rt-n p - Silverj, Lit in.tr — tiuldnABilag — M Mepllnntouti — 
Pi™t Aid td Lite LfijiitE-J— BuliiLtby SittEfuCiOdR. 

112 |tR(ei — 6i illuBtrationi — SiT — cloth 

Price SO Cents Postpaid 

ORDER OF TOUR DEALER OR 

Papular Mechanics Book Dept, 

3 IS W. \Vuhlnft11n St. ChUCAtlU 



Copyrighted material 
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Get into the popular* money-making amusement business 
of the Century — be an Operator or a Manager and enjoy a good 

income. Our complete, thoroughly practical ana easily 
learned course oi Instruction by maJI T for home study* will 
make you an expert* during spare moments. Write today for our 
illustrated booklet; “the Moll™ Picture*” It explains our modern picture 

course fully — gives some valuable - 

info rm ftti nn about operating. 

Also ask for information about our 
“ Cyclopedia ol Motion Kcture Worfc.” 

Just off the press— the only complete 
work on the subject ever published. 

Fill in the coupon mnv, specifying 

whether you want books or course. : A&o&Eaa 

! iK-ap. fl.ja 



The AinencjLEi School of Correipanden.ee 
CMlud. U . S. A. 



riKaae- aenil me Eurttief Ln fur inal'.vn alwuL j'-imE 
I Motlen PtetuwCwnw, 

5 Cpdopedia uE Mutiiyn Picture YVcrk. 



Xami' 



200 

Editorials 

in Picture* 




200 

Editorials 

in Pictures 



“THE BOOK OF PICTURE EDITORIALS” 

<LThe August number of Cartoons" now on the news Stands — is the hook for 
the busy business man. In it the man who has not the time to wade through 
columns of type reporting the doings of the politicians finds the political situation 
thoroughly covered from all view points and in an unbiased manner. 

It turns hours of tiresome reading of the newspapers into moments of pleasure 
Studying the picture editorials. West for the tired mind and entertainment for the 
light-hearted are found in the page* of human interest cartoons. Foreign affairs 
are fully covered by the leading Cartoon istg of Europe, 

The work of more than one hundred of the cartoonists of 
America and Eiunope is gathered in this .August number 



Ask your newsdealer for Cartoon* 
and if he cannot furnish you a copy* 
suggest that he order one for you 



Published the fifth of each month 
Single Copy - - IS cents 

Yearly Subscription . $1,5(1 



Tiqht 



T 
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Edwards “REO" Steel Shingles 



Beat Wood Shingles 

and Composition Roofing 

a Mile ! 

Cheaper, Too, and Easier to Pvt On 

Any rtlWl Who fDOl b Jliu bulldiiira Wfclll wood sbin^Ito in 
CCimpanitLan iraling is e-iiber chlzv r>r never sayy the 
ut-nulne Edwajdi FLeu' 1 Steel Shingles. Then* prc 
1 00,(1341 "tfccii' 1 Pil or-L-?ilLi: i|^ln I R-ftfllfs!, Itl thf; If, 5., WBO*- 

mT [lOafd 0 ^ OIW e*tFhir»F fir* Od Betting rnttfu. tui-It or 
leaky? No | j : 1 1 . ij ': i in [L i:t a ; ; i i i : I i : i -; _ eiLker. Easiest noaf in I 
(ho world la put an — DDcinnjr to dp but na.iL in down. 

Edwards “REO” Steel Shingtes 

itc Of^n llefiftli nu4r mwt-pnwf lijr thr- f ibiucum 

Rd* Ardtu "TihlliEF'lf-" I'Prei***. Tlltf-v -TCilnv it I iruiS nhtiuEH hIL 
thliIj [ih upi'ljf. Sol 'I AC Iuvitf*: fx-rCiM-;- iiriiHW. all Ftp! i: 111 lO-id- 
Ih-in't iavL cihw ]>ru ujf lunri* Lh_i.ii c 1 1 cc. iu ail 1 ■ I h.'. - i ! r»«r , lixiij ru.-Llv - 
flM*. M»jIh bj- Lh-H biuni'sL, Euc«L PTpprii'ri-. wil ISJiih-L MHhJ I 
MPlkPr IP, tt.P wurldL I'iipLhL «i ii 1 bnara lrrir*fd. I'ntnUig I 

V[ill nTiil ]imivh I is rvEam niriiL K»»nil iI-.el: hiik-.iiii h cil v-mix 
VnilkdiDill -s-nil ]iiC unquu€i' |iriut idhiliVim il Lti jitrar H_ E. pfcnlinr. . 

THE EDWAHDS M FG. CO. (&•. 

BOD-95D CuIvbiHL Stltll Cincinnati, Dhitj 

■ -- -- 




the “aeucH ge»i“ tin 

ADDING MACHINE Only 4^10 

far t-r ■ iitn- uiJ l_* K - adi !v=ri :-j- .-pj. 
■■THE riLDUr -HI k«hiL 

fhi *' HLKP pm ■ lifer yinl FnriRHn 

To c ran haaa It raiv: c-n ■i--_r d«el or uJc* 
llwrtt m.m P-* r tvt .. JL asraw tersir. 

vnii ■•■■nil ill rl.iLi- . il nj^.a r|.i nrrr- 
Jfrr ni.ri d Irmls u /■ I w hif i yrir.nl 
raarhlcaa.. Ir. Be ai[i;lirf Ai a |iri«ilni 

it - ■tl-" ■■* I, a"Jjr sr cua fs.-T-i.nfrr fly" J«nd 

RifMgess?™r 

SILES l[[ni: "‘■i "J:l— irr blltllul 1 
bJ-BL E fcirrtii LlHi'lblir LlF|i|y,i^ 
BirilCMM.IHI.,3 |* b,tj,U,^x 1 i-rL 



r-mr STI3fi:r 

KlL HULfc-P pcul . 




The Standard 
Oil for Motors 

ran sale ev e fey where nr 

JILL ncr-UTSBLE 





SPANISH SOIL YIELDS W 5 ft .AN ACKB— The 

moil Incentive!^ e-dlcLviuil fegleut Jti Hiu&fie li ihoi pan 
of (Sli- I ir in .- 1 pc r nf Valencia. Spain, Which l«'-j luitit-rn-n 
Ihc imHintaini and ihc MeiliicTrarwaji. It hur a rain- 

fjbll eiI Eirily »lirll=| 1 1 In, :i y i ■ ; i t , Iml ■ c i fpfeslq- I - flir hisiL 
and 10 skilled are ic* unrltcn 1'hat Lt [irnducEX crnp'i 
wvrtlt Hi iiV'frtcT of |9N an serf, accdritlng to a rtporl 
stilt (Q WnyiJi i n^Eors lay (.Tnii.siL knl til rtnier,, Jr. 

Tberr aTU dLiiTietm, tie rayr. Where ItX) acim Btippart 



“Ideal” Plans and Drawings 

ut acojixir :.-.-l ?_-r ucumpnxd by clear, Ldl^tuc iutruiRL-ift, 

IHalpilii at ihc bllimni pclcci : 



i r-a 

■ ■ill, i.L.a.„. 

laiAl.. n-’rf 

. LSw 

Pii Wpdiil 



I ih-.il li-r i-lil.i a Supplf Cfi,.BJ-S( H i -,1 Hj-ihWinu, 



MONEY 

FOR YOU! 

Y&g— money for you I — probably 
moT'C than you ever dreamed of 
earning:. It's youts if you'll reath 

ocl and take Lt. J. A. M.. Maryland. tDak 
in 425D.ee In mi dmr- 1 b 1 II* Lh^r five 

ywtra 1‘w acartfd anany anwElu c*ad io 
:ii.:iney ri;d:ir.L r . J,Een who have nade-a ; much 
mnpfy m a menth they uut-d (e (nBke in a 
Ftar. My 

Popcorn Crispette Machine 

in a great invention. Makes the del id DUB pcpCOtH 

C-titipeUeH frem my aecret farmula. Eyeryfacdy Likes them. 
They'ie different. 5eU far ir, jl ■parknjjL’-. Almoat fnur 

* Ct"«fcr£fll. Bitp.linii'k.pIcMinl t-iriiaiM*. 
This, is iwiw liiw m B^W c-rCTT»hcre Lti c^cxyl-jrali, — jvunif iftil 

\ n,ri - FjJJf ii>i *tenfecc«.lnff. Yw Mil 

Bn»n*r-JttalCiLnj ■ t nkt, nun »ddc bin inert. 9 Url ■ cnipctfe 

-rupilic L |b Si nnti. J' II IrJ J<mx Iim^ — ahuw jl-U linfl 

h>.'» lo wjp vTO.li MjrpcfipjirtiL^ lu aniLiilKSii 

men -b wirrtS. ni«n.r> . 'bcr.l FSi EE Tut pf- rfc t--l 

TcquHTfe' Vi* rile Lu-=Lif — net. S 4 L'I 11 ' H.KUI-! 



Mmchi 



HF 



W. £ LONG 

M3 Hifih S|., Sjirinafinld. 0. 




20 * DOWN— 10 sr PER MONTH 

.Why wiiit for your Diafriond until you have tivnl the price? 

Pay for it by the L-yon Method. Ly on's Diamond s a re guar - 

a meed ptritcE blve- white. A written g-UBTantee iCtxitnpBniee CACh 

Dlamoni]. All jgopdn sent prepaid lot ilWJWCWci- dinoounk for 

cash. Senil tiow fyj uitaloiftie Nw.3 £fial?ll»h*d 1S43 



I M. LYON & CO.,, 71-73 Nassau Sh,N.Y 



PievBB Ji'fhiJfuJt Popular JJccAejucr 
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Big Proms in CONCRETE 
>■ tuSSSgasi SPECIALTIES 



That 

"Awful Smart” 
Your Shaving Soap Did It 

it Tbefreccinmic fwund il* 

way into the pores of your 
akin and that terrible 
t nit tin 5 and drawing 
BtiLstPlion n'irru Lied. 



) i'pg^ma * ; afME q^f7 There: are iaikb und 
l&fij attractive profili in The 
IPB k infl! cfor n ftnij.- T i! Hi cuai- 
M Crete special 1 ! its— mnc;,- d£ 

■■ . V i i"-. vrjwtf 'hfli* we tuBtM) in ihtle 

. ffcishitnis ate iluw ina.kir.if 

from 42403 to (50G0 every 

• JJ jy -^T-- vv.ir. A ii y ntuh-ii iuits man 

JUa the same opportunity 
PLijiVEFt BOX in jiny rriiniHiiiiiLy. 

Easy Work— Big Demand 

Oi-UUtT.r-il L&Kfttt IrlklH *ct cupr lu lUifcr— :rdin_-.rr oia la jIL 
llui la nro^HUXT- A he Jnin'I n □ li 5-.r cmxnicncal iihuiIiIr— ebay 
m auiLihlr l<-r Li wm. car. km. pirtk. Eanrartra, rgrilia — #Tpry 
Tnwpenir n^ntr 111 uk hoic o£ Lhrac iruclu. Thay jji | warily 
kM cvcrrwtuzE. 

Earned S 205 la One Week 

JUU*f M dEIPnpIt 9l w*4fl h hflnc d oat it lliii line ci mefe, we 
qL-. lc Erun i Idler Dofc iihii'S- capcairmc. ’’ fey Tr«ipu Sbr ft utVi 
week «crc t’A'J.LC'. cup! -.4 miladd J43.3D, pls-tf n.r ft jirar.- r.l 
| 2 * 2 . We wi/aiiL Jik-c lu Iril ju= jLx.-m buxutaq 4 |. nl tfhff sii^rJS-tf 

|ejz like ihla me. 

Send for Ornamental Circular 



MENNEN'S 

SHAVINO CREAM 



which cemtainj no ftee nnilic, a id 
er-joy m. cool, caatfaria&lc ifiace. 

Mennen'aShmTinji Cr«m makes 
a lather which requires no J 'mb&tngSn J ' 
to nnften. the beard. You l etna and 
then you shave. S&Ftt Eiflte,, and does 

with tender facet. 



Bn*. Fldiaer bWtf. *.u-<rrtHS fjq iUSH, |a..1|. 

nlcrn, tflWB »iio_ pun JL '.■■Imiiii Imaild*. Filling >| 

nir-ilili. h-dufflcr nu: -'t. I*J ahimpcp 

mnilriR, ■ diejerIj:. pjlc publi, tew: I pojfc JMr 

mriiErh, rfc;. 1 

How to Stirl in Die Buslnes* B 1 

Witba and ml uic ■ncc ■cItpjJit wiich CcHi ill jSH 
ftbe-u L In a minrlwrJiw? w ■.•nM'imAil _wwtT*#r 
r»claJLm> niu, n*™« p-i J 

mF-ji'iH -rr >r..l fN* Ml rWj*J™X, W* WmtLf- 

(i^m.rir |..« uf niZnNi BTiA rmrrrlr ■wMia-fj' ■£099 ■ 

Jirr Hmalii.a IIia Ili, lii a '< lidrt*l fi'Juli, rCiiaVftil JH£2 I 

(ill. fa.Ai r^tit. i«vir MN drain ElH, ■«. 

WRIT*. TODA.T 

N'orthTvrMlr-rn 51**1 A Iron Works 

lies .Vprlng ta. EAU tJUUHT, W 1 S. 



BWiNy 

foriitft fwrywAtrt 2 $ c 

Suffice Tube Free 

GERHARD MENNEN CO, 
N'wwL.K. J. 



I^Mt families, nn<( where -rinple families live on llie 
vradueti ot IcuT-tenlllfl uE nn acre. Fann< are renti-J 
for ail hltCi Sfld ibt |»*v-. 45 ccnla in 

hpUT fur |n n I L | K I HiCr J, whiell flows l:i :t htfrfliil uf 
3»' ijfii, pel noLrtute. 

Alnupei all E;.i:i:iiiijf is don.: by hand, as mimic* at* 



THE « PNEUMATONE 

CftrtSc'l III. Tbie jHviiViiT ktJ MmM jinm^ft fun J' m.t'Ti- 

Tail mraJ in slnr uinif. Frtzcipk iicicf brierc 

wrvi. hi.^rir, l.iu.i nr inir, my lunr. 

jjrvjjr any Ley. Ka Filri. lulaf. iigg at key- Nu no* 

jn| nr lininbf. P'jynl with nnc Ini.- — lr*l uT 
{*" Sif bC. H'jh rtglPirr. tlnni-.luilr milr . fcT-rrUp-i r.r- 

l-J? jf Hih> ivnninlrvJ. InlHdlLClDCy ft tCetCOjd. 

^ y THE PTSllCWATOItfE CO, D^t. M 

037 Eat blxlll Kit, Ji, T fortliind, Oregon 



M, rnn.-rtnclw^^h dory -In- 71:11 H>n will ha* tou 

Ercm F^l lu ™. jLL yuur imi mil. V|r 

|:r.-Ti n : " Iram J 1 Inr J J anii lUt . I .'. > r '. up ij 

j ic im Jtk nod J So ci(«« — psLi in lull of I M r 

«P*-A -1 ! ■ j- t ;-i |.-rcnui. 

SPECIAL OFFER — GmJ up lo Od 1 5 

Ai ft ftp^nal RlFm , in cmlrr In [el .ivi|iis»inlriH." ' let 
□r rnii ynu I (f{| pnnn l4tr-a uii^Fii, fi ! 4 1 J.ftirf, 
s Wy-hmih^J. h*n^i*ift|>Fiedl niijif — Lrthrf tliar. 
e]r fiircal And r-r|iuUmu rc.iiir 10r rignrk f <*T 

42 . 50 . wBEpivn pHpnd. aim If yon a» noi traufc vli*.n 
dslil^JHd. Icild linciii Lack and I'LL ItlumJ y-r. irf 
Ez&mrj'. Ti a u ■ E|nvrual orfrt j? J Kitp m | j m ■ hfd 
^ujmiity : J ii---*- bin-, .t^ii nn hfnd and i*Jl pell edy 
J1N| hi a, 1 - LHii.inn' lI itid- price, I IvflihtlflUirc innwi 
ElrS- Ilig hi ID vr i ll ai i w libc bLuVc ■•.rf-ci' ■Jlxa C .V fc . I j, 

A postal Jmtifpi $iw my talolfig 
th&itonE iTS' btfrtyrinx v riper r for 
every mnoAer^*vttd far it jVO PH 

ff\mm R. EBWiN. fi 4 Wal 125 d Su RnrYich 



, ftg-:u-iLiin LumipliSc Fi-hlinu b.nJrn md ihb 

zu=kri. PukAllic thing S.t buiaiiET hc-nm. iliincti-pr 
hlsJti •,-h>JLc power. mYCTU'il :.r^.*jr inrrcs. h.illa. nr.. 

|.aij|K«liliiD lir hEiilinir jjqmia. Vi' r iud iy 
Iru irfiftf iii | “errikey . Cif! uD| lr-rr 

Mii-i hi uk h m. imi..I 9 i zus.. iii^ anEiMI. biib 



(The days of hi* profit* *tc ptlt) 

Our hie iienf mpd-nm Fa.=[nrT i, tuminir awt the B-nt-t Engine Tuoner c*ia b ur, 
KUU3-iu.1i»-i] & rra.lt. with evuiy ndymilaur at bin tnlllcEiun In priue-ji, no li>k. 
luiunnlpntl dulE=ll.-d m imr?ikuy r*Eu.r,Liud- Ul-u d ii< il IriLr, £.l.,>: li >. r .u.d m.inj Ulh*t 

fuet*. All dm- 1 1-3 tp 4ft H-P.. Apy itjle, Wriir- quick For Free cet-nii™ "nd 
new ipeui.nl jwlr: ui, ii,ilc.lk lize w unfed. 

WITTE IRON WORKS CO. 

1554 Onktand Avrnut, KANSAS CITTT, MO. 



ETTER EHCtWES-LQWEB PRICES 
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POPULAR MECHANICS ADVERTISING SECTION 




Somebody may — sometime— 
make a better IF all Board 
— N ^ body has done it yet — 



UTILITY 

WALL 



BOARD 



is a tough, durable fihre- 
hoard* that takes the place 
of both lath and plaster. It is very easy to put on, makes no muss or dirt* 
doesn't have to dry, and once it is on it is there to stay as long as the house lasts. 

Utility Wall Board is moisture proof — is not a Fee ted by extremes of 
“““ heat and cold — -will not warp or cracky and may 

be decorated in any style desired. 

May vie semi you the book and a free sample ? 

THE HEPPES COMPANY, 4516 Fillmore St. a Chicago, III. 




Just Patented: TIie fopdkr m 

— doea away with a^sfjeu ti- 
ers, instantly attached to inside of waist band. 

INVISIBLE -“ADJ UST ABLE COM 10 Hi A LEI. L 

Troui^ra can't “hi! dawn '' npr srtiirt “crawl ajt." No 
Bir-ane Of I'iiidi :*■;.■ rj;:=: (.lie abdomen. In demand by 
HLeahmiiLi and nnUl waster*. ai welt nn by fir'll: -f: and 

pril'iBi.flil 
ipfh. Avail* 
urm li 1 1 h 
iCY-cn it- r n 
ttj c d c p n . 
Send F i>. 
•iT i J cr 4 n :1 
ipurtairtarirr 
I ur Eki ntif ! e 
B r I E .i r. il 
term co 

32 ! TV. UClf 

seik 
JL-W M *ntt 
terk il ri« 

flfllllKWIf. 

KUHOMO. INDIANA 



>:n-Kii-MO BELT CO. 



WEAR 

TmUMerk 0 \ f rTj t'S.ftiWOjS Ter 

Da Va LJ* rirtit F&rrigir Gjurntritz 

UNDER WEAK 



icncian ii Riven la crop;; and even lo individual pLaiutv. 
The a re rape production. ai the irrincival crops is aj 
Fallow,. sil inu(T«e t^nr- af "J.'.HM- pyandff r Vances. ■l.ffll,- 
MM ri | Ennis; nl ivcK, l u I M h i , i n r n 1 1 I ii':pi3. T jj , | M H 1 : |-,i"rinl.H, 

111,500; melons, 3fl r (H)0: grapes, ST.OOO: pepper*. l£.OJW ; 
tomaloea. 27. WO wheat, 1 VJ .1 vn ■ : lurluv. ia>0t)0; curn, 
KS.Mift; me, aKUWO— S«ntt fioK-lnKlHifei»s« 



AmuLcts and chums in still widely believed in. 
jvuLjring from die lsnu's ci s-ecommcDibiian Lil cLieiiliii ; 
ri^nt through Lke mails by 2 Bdstoia jeweler* who sells 
"lirtky GEuistti.'' 



The Stepping-Stone to Wealth 

ii- Ibe ajrelerutic raring flf rkpiivt You and mem- 

linrn CiF Jmnr l.imily fan CHiiLy cull! va t c -{I i/m 

j JiiiLublt Lkibu by ^irniiig a diene Ln 

Grab’s Keyless 

Basket Bank 

JtrtrY d*F- Yoftf fiowy MDinHEvief ropItTlK- DtpMliaE 
ctri pkn ityrriirrcd illy. C ■ |M i. i L | f *J. hmnk 

Iih n ! : nr unlii . Im shpr+nF ha* h/n d# [inUred!, 
t>uni lif -fiT^6«1 n ihiK-rlw. Mi. nl d uvr-'.. nvi» 

finish, SI if Mxilf Ins FriceJ|..W. preuM 
isl'.S >1 Liar) bark Ht#. uiisbtwiy. OndnCTOW. 
TifJffllt if. ithhfc * i i'._ ti s i.,hii.Ti hIdtI, (linn, no. 






On or Off in Five Minutes 

Make* n Mot TIT- Bruit pf ANY Boat 
AND filscj ^itiake* good 1 " on shore 

IfpTt br the famous ■ ■lisinal Portable ToariibB mcitnr. now adantod far alsa 
njciritujl H hitndfiM diriereiit yicM.dl ashdlfd. Simple— llSllL—adiHIS 

SOLD OH THIRTY DAYS TRIAL.— Man ey back if you Bar. 

llie Marine snd SlwlLanary 

1 VI\ 1 \J CorablneJ — TWO MOTORS IN 

A r-H 1 1 J 11 [1, Tin^nr tbnf will ■ I riff- *ll IS ft, mintvmi T mill 1 " |Hir r 

f.ir ^ hiHirr vm * ftlilnn cf gsKlinc ^r liJL't wilnatM fwp h, m^rLfpl far iim* 5 ". -h-in, 
mm'dTr. iinrn. or imv erh*r y-liici- d«— lir- 1. Itrit-e- rjTiIrk ftw ntw ^jwp-liiiany eotaltut 
imfiLnl fn-i-. (irOui,. HIJi-il la arUvr ut rt<*Jpt LH'tt'f dt-lo- 

WATERMAN MARINE MOTOR CO. J50T Fart St-. W,. HFTROIT. MICH. 



Copyrighted material 




FOPULAE MECHANICS ADVERTISING SECTION 
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turn .rih'r'', ntie r:i cjie :i ::aL rdi- 

ti'ilt' DOiicftS ot pOWf r for -a 
boal thrill Icntjw nE. JtiLwayd 
Uinih.. p-^KT wniffl out of ev «7 severe 

teat With hondrai It received ;i -perfect score in ell# Ci-i f-Pt 
[_akri reliability run Last slimmer, which vcas indisputably 
atnauau, It wee the motor used by Captain T-arynn in 
the boat with which lie successfully navi Baled the- Niagara 

whisrljoG] and rapids- In the race afros* the Gulf of Fib" 
Land: in Ike single Trull competitive Lest in New Zealand, 
and |p many other events in alt pant of tho world it ha* 
demon si rated iEbtlrperutabilily and eujleTiunty." 

BcniPT* puirim 1 piiw«r iiJiiziLh, Lhti ronUnr Llixl rral]ly il ii! nuLcr 
flifignrr^ nn miw i n nme fen srii rylj-niil-r pief*. J| 1*i &6 biifiw 
po-w-cir. Wrtw Cor if^Lil In fn rm at I * el on >>nr burp- dsty t/j«. 

SCRIPPS MOTOR COMPANY 

650 Lincoln At«. DETROIT, MICH- 

Scrippa Motors ape carried in stock by 

BOWLER, WINES & BECKER C0. r H3U*rtj Sh, Kpr Kart. N. T- 



MUSICAL PRODIGY — A 7 year ulii boy oa Rennes, 
France, is die latest unreal prodigy to burst upon tku 
wotIiL Hi- Is tm admirably, even a brilliant, pianiiifj 
but ha* gyiilns foe eompoaLllort, ipnil tono-rao, tyAmkOfiks, 
pLttoo pieces ot all limit, flow tram han pen. It it sg.id 
to he pretty jrtiod stuff, ton. A number ot the pr^it 
com posers liegan to invent ir.daJi.ts bcFuru the age 
of 7. — Detroit Free Press. 

Con pres* Ians Keen ttki-il ro commence me coinage ot 
hal E-cert pieces and to I, ".gin recoining in rev cent pfects. 



Do you know what 
you can do with this r 

RED DEVIL • 

ft'&aa automatic 10(4, ball beaiine Cftm's 
Drill. if s a portable drill press and with 
no ordinary bit brace you can drill a bole 
in ANYTHING, nun. SwU SIaio, Marble. 
The Giant chuck buhls bitouf drilla up to 
! i inch. II 1 . i'ry nmateurcir skilled mechanic 
sbmjld own opo flf IWSCtlcel nntl 

labor - aavinp alladi merits. Tour Local 
hardware man bast u «r will get it for 
y«L Juat inn In I on RPD EHiVtL No, OT B, 
But if yon opiV? get it in-jaliy, wild twfUNh 
and hi? mime. and cine sample only wilL 
he sant you prepaid, 

smith & HEMENWAY CO, 

151 GhBmbera^LpN.Y., U. a A. 



Au Aboard'^-, For Eusti $ 




Eustis, Florida 

The geographical center -of the state, 1 60 
feet above sea level. The Queen Cily of llie 
famous Iske region,, Mote than 1 000 dew- 
water lakes in the county. Wafer tammu- 
m car on with the Atlantic through ihe world 
renowned Oddbwalia Mid St. Johns Rivers. 
Long distance telephone, electric light*, public 
wafer supply, dc. No finer all year round 
climate Lti United State*. Come &nd invea- 
ligate, Hits is hot a loud {peculating scheme. 

F-US 1 BiXiLItt^ ,jj itliur iiifcrmatian wddrew 

EUSTIS BOARD OF TRADE 






Write tudny fur full partkul*** nl itiLi 

WONDERFUL 3-H. P. ENGM 

Very simple end easy tn engineer, yet 
Fas the la.:ei£ improvements ui the 
day. Prices ait r active. Skipped OP trial. 

MILWAUKEE GAS ENGINE WORKS 

■IS brand Art. MILVlltfltl. HIS. 




i 

Hang Your Pictures 

I ■*whin* mp IfeiU 

H-aeirr Pu<h -devite*, TJicir yatsl- 
tempEPid me] poiDLi nill not 
diiHsuru pl»iief will*. 





ilud VjcI'Is. k« 5 puinrf. Try Ihm- 1m r*i™^»r5, 
ddurtl «K. I'-'Jl d F= I lh 9U )n»K|taf. 
Tin,, i uj 3, L, > I 'J - Juc, 

Miutt Pinb-ltll Huijtn [Imu hnoki, itxd 
, DuinU iuiliiril dO'-nvudj ^ ill uippuiT !U[1 I-f»j-L 5, rar- 
eun. dL, r-u mouldia^ ir [j-rn 1 . x-- plCC'ne Wire r,?^l 
I .vxllv Ilia 1.7- Nil sr Liiiidi ill Jtb. I, .Hi 'ij — 
bk.; I'- i- lH ..liiC-i’- nn II, .L Oc*_ buX. 

MpDre PufIi Tl'U'IlM^k* JH-fflr LIi: lhHdIi IjDiIt 

.£» ■ 1 1 rijiliKl la, ini' hrau hrarli; lem'IuI cio^’bIioc, ~L lirc-c 
kt^-ci: S' , n-s .iniL fi, Eilu. l r« . At £catfE-ajf n> hasrl- 

I >■'#. S 3 wvr. ptii/VC- Dr bj nua, K^a4 “=. franvp fi=f L-imjilM.. 

Him Fuk-Fbl 1,'nre.pini, [ | 52 S»n»n £l-, Pi, 





Brand NewTypewriter for S ' 1 8 

That does work equal to any 5 TOO fnachine 

Ttml’h whnl- ynu (ret in this mime, wn nderf uL littl e typewriter, so xmalL It can be Cax- 
riu:l ir. packet tit grip. With every' inudurn ini J Ida §4 1 ft flciuc Fi raA 
[irn-vemnnt SfnufHrd keyboard B4 charneten. ft • V » rrCC 

tii-i bWI ltd1*hi. Cit4«ETj, «,’.ord^ *t^.. irn Inin, in ofTlftn. nt Ihnme. everyp-hcrc— see 

the neat, rapid work the Hots— we tnpw you 'll decide (o kecrtoeiMiiliiiw. 

Wxll-0 rnr Linlaliiffnnd from trial pErer. JirnY* Adu'rru.- TfCr Mir Ji.. L«ex», k- C- 

cfatiK* tvj meat* P. F. B#««n T»^**wfl«Ca, 36ff Rwdtrty, IfiirVank 



POPULAR MECHANICS A&VEKTISING SECTION 



160 




for the Sweet-Toned 

Meister 

Piano 

*175 

30 Days’ Free Trial 
We Pay the Freight 

You. are n*t AlVtd (ft diJCfilt. (Ir MV (w ml Inn r A :i cijnl m inj 
w:is unci] yen wriw us and uy dial liw MKISTKK in entirely 
■itirJirlorv and yo.i wish to keep Lc. 'hn Itaitn ana d ui : 

$ J a Week or $ s a Month 

No £A*h pn^mcnt down. No intereiE 
On DaymentL No eitiai of tiny 
kind, Pitino ilool and scurf free. 

Sold direct from the tdelccr to you 

a: a ruiTamMiL ul 1 Ij.ii. S isdr^lvr's. profit iur y«i cn n*y. 

fiend now for our beautiful Free Cltuduf. v. I ■ .:. I-. ihuws eight 
n s' lea of MieisKT Pianos. 

CHir -Ti-rd f-n.oiRyfflwi. IV e veil nmn pianos direct 

to Lin: liitmc ibn any other concern iii the niT-ilJ. 

Rothschild & Company 

Dept ltJY, Chicago, Illinois 



1 WHLN YOU WANT ANYTHING AMD DON'T KNOW 
WHDAF-TO F IND IT- WHITE BUREAU OF 

INFORMATION, POPULAR MECHANICS, CHICAGO 

- ! 





YOU Can Build This 
Handsome Power Boat 

■Only tS I nr knn-L,l,-,„T, patterft*. Ind indlnuliumi Ipt 

shi-i fnr-’pr — *cw-1 ''ij^ L'-i li iii l<-fi -in lkwir. fc.»criililnK mails 
Elmplc-, EiiT W tUilil il yur -_.m 1 1 in ■ 1 1 r l.iii.nr- tvj liA pnrfw 
■jl-’lfcr, Wit IrdAi lurtxJi cmii|ilric h. t-z-i. k ■ Li nn lwr.v:. 4>f j>i i i i<- i n j. 
-ibnc U fr >ni )i lu f IJ ■= cur-dla £ id Tha^mnils :il IU-i-iL;<. 

hill* it iiv- and I'liilrlir.f T»w, Ji'i Inn — a 1*1 Mr-.fi I — kiid 
jA* 3 *m* -,r. Ni|I.| i lent, 

WTUTE FOR BROOKS BOAT BOOK TODAY 

]uiij pnlil. HjilLnd b™. Ern«fl Hodtli 
unL ilxm at all klmli llliipTrvi^l. biw S' illt 
Icai I . : ■~'j r r ' h price Uft auc -aVer, A&licH 

I. I I. 



flrytki Wini4«tiHifli (A , BflOS Ft*S Anf= h S*p«pw, Hkb. 



^4 Timely Book —Just Issued 

Hand-Forging and Wrought- 
Iron Ornamental Work 

By Thc$t F, Googerty 

Bd<4 Outline 
of C^liUnts 

r ntrarf t rtc T— ' T Nr Sp ill E 

« i.kZillTa“lri 2 - ClfilTli t 

Ftiii. iplra in I>c&rrsisy- 
“ DqEifsniKU — 13c— 

Lhanr I h c ] rn& =■ IV 1 1 lie :a ■£ 
Lit lie FsEifc ^ V irl n ^ i 
PtO C rli*i tj£S£rlbcd— 
ViirouJ FMHH -El Wfl|.|ii 
£ a ■£— fl PH I n e - *— T - * 1*1 1 n -2 
— Jl m:lmu — JFUnrfinir — 
Sen dIS-h-0 e k — C cIIIcj— 
WfhMTcnllBnriMtai 

5" SUJ 73 .Z — fixil:-3jnlnif — 

F-juina-C-p- RelkE— K atkJ 
F fi ran— !i{nrrbi I Hulfii-i 
■■li r i* i" c P u 1 La jn-J 
H Ln ie i_ tK» — Bwf 
J 1 Li r« — Cron IniE^a. 

208 Pages, 122 Ulus., Price St Postpaid 



POPULAR MECHANICS BOOK PEPT, 

313 w, VY»Hii=it*n. St. CHICAGO 




The Standard Hand Book 
on BOATS and ENGINES 



Written In popular lanfikiafte from p nrsi-tetlinical =tnnd- 
point. Ciinitaieia *i-ei ]5U jiaaca of valuable mtaimathin. 
T WfiittY-aeretl dupLurd, tuvernig tfvery tilmsi; of tr,:itDr 
bout ir if; Telia a Ihousaml-ariftujijfl Itunita every niraor 
tKiPtruflP alluuld fcnow. HkIiij yn-JU LiiH>i‘i.'rfiCime nil imitar 
Ltiat and eiL^ne Ercuiblki. HanitesKiifil y IllMBcrnted 
Ixiutid in atcrnolivc thraccohir stiff buapd. C*»er. i\ 
itteriil reCereiKic booli tor any library. 

SUMMAKY OF CONTENTS i 

Thn avnlullrin r.i irjirnr Nik. V?iiio ax, lv|>ri ul; incri»r I -uji - In C’JlniErtCi 

UK. Tht flffll Cl Order- SSilXh pqrE Kpxk Not™ tSao£. Hwtoiwtefl. 
I & Si<i\M btwl. Pc«iWU 14 be lb b4l|Tfil4 h fACCKirl - 1 * 1-1 n-H l»4rf. 

Hpjw Lu Ita J tk h iir.'ur IamJC. Silif.AilliiiiH 1I1VT iu -1 CiO"l : Fr£. ||i«ii’ B 1 -lnL 
i 3 i 1 i>x L-liwI. Hoyt b> ms! i IL .i iiLinrc niL^-zv. Tli^ !hi»>Ar-?iy C *1 i!i£ ini**mal 
cmiit-uitiiin rr.- 1 1 1 1 r . iiiM-'AX.Tiiiin ul Ito nd Ivxe-cipuIc hipIuj. Ililr^li'l 
CCimTilGsIra. mrilH ■ail'Cni Ii i-rt rir-1 ftttr hirKrtnm, How :=■ a|»m.6c ITl 
Im^-ffuJ comtajsiluh noiof EmuHr- PfrepeUer wtaU, H-r-itn- 

Ibk- equipment.. FufbrihiB^i mtrk tnlngs. Na-vic^i«> rui**. ly.r.rvT* 
Harlwr reunhliiiiT-- IT. S-. E.Itt ill h' 5c r "14 iS* - 

liiiruL Mukt Jiudl JjilL U'IulJ: b» du in c-ac il ULLiildfLil. Rules toff 
UrtonuLnInr luarai pnrar. 3 inw h> Lay up inil imL cnrlK Ffif the 
vlmrr. llnv to vpunv^i c-irP-r^ {W[iriiin, xriil iiduv uacbjL crceipU. 
isow w bund 4 dkw Ice t-HAi Dlnhnaffy Ol Holnr Coi Icmm. 

TROUBLE CHART- Enable yfKI to locate 
ntiv 0:4iriLny easloe troutna wltb dltipntohi. 

- Pricft $1,00 Postpaid 

POPULAR MECHANICS BOOK DEPT* 

CHICAGO 




VDU 



mqhl 



ateri; 
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Stoves on Credit 

Our $1 Gift 



Our new Stuve Book shows 456 Heating Stoves 
and Ranges — -the entirft Empire line. Puces run 
from ujh Staves for wm 4 coal, or oil 
It quotes these stoves at One- third less than 
Store prices. It offers to Send them an 30 days" 
trial, subject to return. 

You Call buy OR credit, on open t:hur;.;e aircuiml. Nn 
interest, no s«.n mr, nn red tripe, Ymj 
C-ftn pay ai Lunvcnk'Hl . a liltLe each 
□Liint.n . Tale 3 year, if yen wish, (a 
pay. A mjLlUin wople buy Ihwim 
t]i inns here on ct-niit. 

Stove Book Free 

EE you ns-h fur'liis Sieve Bonk tetrcie 
Oct. 1 we will lend a Dollar Certificate 
Wrth Jt, BCiSfipt flw> CCrtilirttr jb- 

part, tit the JLrsi. paymenL — jizit the 
sameaa cnab. We mike this After Ifr 
yet an early radaicd, For hundreds uf 
orders every fall come trxi late 
W ni.H iiid ay and ftPC this Dollar GiJt. 
Simp]/ lay, “Send me your Stove 
Book. AJiJri.H:- 

3719 Wall St,» Chicago 



G** 



AEROPLANE DAMAGED BY PJ FLE SHOT 
When the aeroplane at Dt, W. W, Ctirihmijj:. e,E Wult- 
iiietoiLi which wis \<j heTe bciurl i" aerial ma.iL ktvIcc 
hetw-ten New York anil ihe capital, was. being tried near 
New York,, auinrom- eilln-i llnnuuk |:iifr cm^w:Iiu-^ nr 
hi>.,Li>t.l v in Lukina the machine for a liie hint shot at 
at with a rifle. He liu chc jwpe^cUw a^u broke ii arid 
|, ail the engine out nE liuxinen. so ihe aviator halt to 
5 'lane down to earth,. n4rr0wly eaCtpiriR disaster. The 
liiillet had {tone Lliriiugh [he thin wall oE the enjrinc 
cylinder irtJ inU'*ii ineldc Dr, CMtitnua fi*r Rjrtreil 
a reward nE (l.CMH) Edt Ihe arreal uS Ihe man who fired 
Ihe shot — The ftsthCiBilEe. 




ADD TO YOUR INCOME 

l!i. ••AMERICAN" KKY -CUTTER is an 
aaiy triuftey rnaker— the only mncimifl 
for cutting Key* with eiLlier adware 

ut ativ other drti. 

IT'S A LITTLE WONDER 

Write nnd we will EelL you all 

itout Ll. Addin** 

AUER.] CAN SH.tftp-l.hlNC H, WHINE CO.. In 

p»pt t, 191 W VuhLsetCD EE. CTik’lhnn. M. 




Circular Metal 
Cutting Saws 

for Ncwtun Hiclry. Q & C, 
and wthfij' m rakes of machines 

Hot Saws and 
Friction Discs 

for cutting structurjit shapes and rails. 

Cinualar and Band Wood Sawi, Pinning’ and 
Machine Kntvei, Sheaf filatlep Tooli, -ate,, etc. 

Write far CnlaloEUC P. M. 

C. A. MILES & CO. 

14 th SL and Western Ave* CHICAGO 





of All Piano Offers 

Here f* | ml 7 the gTentml offer ever mmte on n 
high gr.i ;Li.' Diana i, Tlir new ami pnrfmiLpji tt'lr* 
pliiiKi' — iui Ijutrumcnt in a iUiisx wiLh the fuw cliolo 

eat niuk'-A, Ah hriHtmtiiLiit L-ndor>eb and used liy 
ftimnus ii r Lia-tr— nek now led ped by ujuniHh iin. I. ", i ._ equal 
H-ul i-namULi-Fri! fry-mime ciEierts ilk UtctutiEi'Kir in Lite 
oilier bud makes. SlLipfied. to ymi tibaot (Italy free. 

Tup wiisin -«]>'«» ibe New win *' 

1 1 1L> TTI11U immqsu nitpr^mo piano 

S un lily t Ii r-.n irVn it, Tli iu Slew' W inr piunit I j aiflV:r«d 
irn-r/t Ak tlir V'.ry tnwv-t prir-c, mid all midHlLcnueu'S 
pri-’iM h. i h,.' huice. eawmoufl enfnml*slofi or 
mid mnutc tncliere lire nil uni [iHI. Tub. Jthoi *.11 
the** bkf pr*fiM f tip youeitJf when, you get the ffhif. 



Examine Our Great Offer! 

TIlck wl-.n want n cheaply Imi ill lktr^uln pluiift, 
with ne-powerarswcetncsuorhine we cannot rearfu 
Dut ifyni VmitH I'ikl^^JiiiijIStjF — wlille a* vlng him 
dmLitflf dplliirn— yua. hundreds ai doUari, yoil illOUiil 
OUtUUli m msro niir 

We offer toihip you * Wj hit Piano 
Oh ■ppmriJ, Wfl Pay All Freight 
We will ptiRiLtvely uvr you dViicn toflJLli-i llto 
pOlr-hatM.' H,f A ii in no of Inith qiixlaty iui ll Teroguized | 
meril. ii(Tcr (r. iMitii'iiiLi.- yml by ft|L|iifiiriR yuiir 
choice ora Winy rinnn on ttppnn'iiL All In.' i*l it liry- 
tL-i i, I — ii n rilfUH'V rjawp— ntuolutely frve ItSilI - foiif 
ci.«-k f free tTinl rn Srnut liOlhg D^b 1 ! f*il lo libTn*- 
li|ill ill j* great offat. 



Send Free Coupon NOW 

To. every mic Intermlcit in psiiimib n'lin ttMLlEa 
i-nu|Hi:i pipvr w ( ] Mill rN'iul one eopy of “The Book of 
Complete InfornniMoin About PIjhhm*' A lung- 

nllkMint wujk or 1» pigus Foil of ¥ulunbl4 pl^ne 
iii|.ini;.il|..ii'i friirp i ivvor to eovn-r. Tlie New 1 Y eric 
World Sfiys: "A kwk of edaualiunnl inmtflst every 
mti'Rltmildown." ]h vid*i weiertd v-"j n Ifulnr* 

ezlskif. ilHJBtrutlTijrWlPB pl*B(K . , i®*.i»****»**»R 
ohliziiliinM— jii-iMlII i.iLtcinii"-.ii mitt * t D 

Bund Urdny whitu Lliis offuf liiN-li-. £ 

Ki-nieinhii r. you pel fUur -week» L ♦ COUPON 
friT trial *rtliL’ Wing. Wuuiip ** »*,*__ * * __ 
you the piano before y«i Ini y / nj , * S “" „ _ 
riirt rent, W* p*.jr *11 lyehihi. * Sdi AircaM and i 3 th bt. 
Seiwl Cru 4 «OpU HOW, Dppt in* 

- *+ Ni„t Yack City. N. Y, 

)/ „ 



Ee. 



WING & m ( im 

WING BUILDING 

9tli Avenue and 
13tb Skrcl 
IW-HM / 

REW vm N- V/jiama 

/ 

~ jf AJilces*. n 



Goitluicicnr-^lTili &i b* 
fur Uiiiijj-. liuL you nmy :-c*pJjn«r 
j r frm urJ |fj+.L|i:.iiI -nnri •rui.i j uf the 

JT Tifwkfifrj^pl^Lnf-TrinjLLHan A Irmj£ 

JF I'l.m.r- AiiCP .M nd frw pnil c-wiTvi‘d 
I* y *. nr JUt+k'k' Of BIX rlMi*,. Ukd f ull jar- 

IrtUrdua uJ jour Win# oiler. 



JLTfJifiiiii Foninur JftfcAaiidcf 
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HANSON VISE 



5 Tools in 1 



¥-OL| BaN I’n-'iun- r h 



TWKSSSXEMS** 

<L-mi|iklc mkLrjiall "-illi LtVjuL'.irc plan. jniL (innh p-d prnp-elS^ri- 
rVLkrAlll. *i.DO. JOc at nc /*r fhVrtH VuaW. 

I PUL inWUB Slim* C»„ ftfrM wrtgt BfOriWiT. ITtur Tor* 

SAVE % ON JEWELRY 

Bit dLrect from nu.uiifn.ri uiwir r Kirn mldillevum'ii 
I ■ t' ■III. laiui'imi rm h lii|f f nh. Bl'nil Mki tn c "i , T 



|rfi plums pdrkLpjl *tr. .-inir i.t . nlW (>i/n M i!' i- A tn i'Li.ll 
ot riu at II ■•iinl , ill, fHiA- 

CMI tUKINES CO... Ill Lmil ■IJ(..L-:LIL I 






WHEN YOU WANT ANYTHING AND DON'T K.NGW 

WHERL TO FIND IT— WHITE BtJHLA.IT (Jf 
INFORMATION, POPULAR MECHANICS, CHICAGO 



ORIGIN OF BELLS— Beils tell n wqaiIhIuI nturr 
of 1fi« powct and iwraistcnce ol the stale af mind 
known as iuperstEti™. Thf^ h«4 thfif origin ill Cliina 
,1 Btvat many centuries ana. anil their Atm ur-s u’a* to 
amt deaf ihe air ul “evil spirits.." alt* to tweak 
up anil drive away j farms. Tram. Ckim hi-lls. were 
eieulLrally introduced to the ccurntri-ri uE Europe. 0]ti 
FZnglisk nwJl I l-LI ijh Em.iVl- rhu telling (if hi.-llg T: p C 
the "ifiriii or darkness" from asaaiLiiitr thoI'Iu while 
in the act at miit-liip. Httlrt the tonoetrivn n( Ijclli 
with churches. It Lens only at a coviirirativcly late 

date that bells -weTC used Eer calling peripLt |q. ^kyreh. 
For sc.-.-* they ircee dvsLgnrri srilely for keeping the 
"■dcviE*" at a sate difiiarWC. — 1-0$ Augelea Times. 



For Farm Tool and Shop 
Repairs, Mechanics, Garages 
an d Manual Training Schools 

This Handy T uul is a time aaver 
ami ran be use J {<yr an many par- 
posw Iti&i it pays rtir itstclf in i 
short lirnft. 



fa +. A Drill rm: 



ffe. 1. Cc.ui nation An irir mil Vfir 



in - 



Anvil 
Anvil Vise 
Saw Clamp 
Drill Press 
Pipe Vise 



5 

in 

1 



Thousands in Use 

Money iefu ruled if not .ns cljifned 
leftfir One MonUi’S Trifll * 

Price $6.00 

Far Stile tiy the Ti-ST'i'-vnre Trade ar 



Stowell Mf g. & Fdy* Co^Dept P.W^Sfl. Mitoankee.Wk, LI 5.1 

vr*tiA-£- ii< ftruic gtf? |* rrrinrr cj fjmtr Aardfn ar* tiratfr 




MAGAZINE 

For September 



How To Build 



This Beautiful Home 

For 
Only 



$ 3,000 



Living Room , /lining 
Room and Kitchen 
Downstairs — Three 
Bedroom® and Bat h 
Room on 



Completely Explained 
in Detail in 



The Leading Himt* 

Bniidc td Guido 



Keith’s Magazine 

luiticil isnatbly— cffisLuru 72 
TifcE.M -nr BfiNi, iTjli.idinR- K nr Lfl 
Plans by tandiEf oFCJMtoECE. 
Kelt .Yd Id the TL-fi-fcK £.•.•■! 1H- 

Lliurilj c-ii build . iik mid iluctini- 
iTon. H'jLiii-ri plimi t .46 nr >t 
nuwi HLnn»Lg napy J4Sc- 



KEITH’S BOOK OF PLANS 

Ke[th n n ArchitcaluraE Stadiei giving vie^B h lafjCCe fl* it»f plsiui, «i»L, -elc., ul fl. f m 
*aeh. Any cn# of Ihee* plan tnx>kn freo with w jflnr'fl suhncpIirttMt, ii'WX 
Etilb't Bv*V. ef HIS BunfiiLiiwa and Cutta^fP, pnstruid for El.00 

Keltll’a Book of S'H) At.tTP,ctivfl Il™nas. &2C£t(l to 3-JCKJO, [io;;i[inLd fur fLOO 

Keith's Etnnk of 17.1 Attractive Huuiee, +-l<H r J to (5UOI> r po^tpalii for SLOG 

Keitk'u Biki k uf 172 AttfMltva HomaP 1&M to houlOkkl fuur |,LOD 

Eelti'a Book of lifi Attractive Homes, $&HXI iad tip, postpaid for sLIW 

Koith'a Bock of 100- I>Er.on,t juiiL Brick, pfwtpnid for tf l.TO 

tlclLh'.i Rank of SO (ilmlttflt UuraK-LM, puatpuld far ElJOQl 

KeJtbi'a Book of HW Beautifol Interlore, postpaid fur 51. W 

M L KEITH. 3BP McKtiight Build in^. IVTtiypiF.APQLJS. MINNESOTA 



f 



Neat* f'npu/nr Jfpp^OHfof 



Tiqm 



m ateri 



! 
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F-vi-fv aonWHoiii s'tiUuc Miatil* are phliniuif urein cuvninp 2 Ionic sooner or Infer. and (tic? should. Tbc fac( (hat vou do 
owl 1 vt-ijf own huiif. wliivlZiur plain « palatial:. iriws.ypii a fur. rag c*f tad hpundnac*. It is tho foundation for future haji?i.ii«s». 



How to Get the Best Results at Lowest Cost 



fa?in rirM. Knuw» nurfa jlmui : ' r i-ir ilHj -ininixi m yon do rtfaouc *br p’jni— team allEfafadwilk. then ruiwUI fca.bw a* mush 1I1 -h 
■ nittlUl Uhl (fat tac way EC Mia Id jworciipcnier ur CbUtUHur. You tiJ kpiuW Wtelbri 1 pen ucliciiic "rtniw * 1 nr JUL Y'eu. exo clerk up lie 
ifiiit rrrty day- TULi ii ibe -uiily wej Eu lit m. dir afc lirfr. ilw mi|f »iy m ert »xlijr reer.r ed lor every dollar .pens, 

Finit Vflll T Eli(i PlilTl Rfl-flW TbnAmnlralSebDnl'Esro'tnnk, '“Mabrii faairri»n Kraus ,' 1 ll ibr ipart nimr-.rli: 

1 it3L 1 - u -iJ.. . ±j£j± I'lno Hnnkib* hw mr beon b(hrwL Itmiwlns. bnadnedi or nluilrte jurac^T, 

br>:dni JM jiijIcS iit a mil' rufrlfalh. pliWL CltVUiiMf. d«Mll< bui inlrl ■• ! dbOoMluiii. ][ |ikra Ibt liUbc uf Ibr ii (failed, tesfdiid dIM •:! rWlii.n. 
JfflPEkoi, BlVISrtaii inH sn man y ditl. ilrlmlnl TiliuixEcv Thin- a=rjl biHik nF p-in. |* "x U " an priiird nn iprfnl jupn- anil a Ip* 

buiinA. Btbdja ibe Jorpe Twrtaly (i mo-lorn tomra, io lira contain; a ■■■srieEr oUeat bonKi. |1 n(<i| t>ul Loo EES ipulpneil Ldfap,. Libe-Eeift. 
cbcrchu i-J iuhiiLdiot'il bmUiifPi The ben Jn mudern ar:lili«.:urf .> ibown bribe jieaieu Amrifaun Arc: :rtii. 1c l> cLe: btri ;'jn book ibu 

1:09 orn far r 1 1 rl" I - I : r - I u >: Ebr aetCeliiilil welt mxJc E I -L-— i llir fatal eurla-iff Lbc ifacil arrhilrvca a. “ . I Enauir Jl b- ll.r u:.l> L u-.a i-i _Sa ki±il uttf 
ftHifii 0*11 wjib an Jdr* of bm-oof b ?riidy ■ej-umjpi.if xn 4 e-tb rr-ojib Tj-nny wamlororj cIksoI builder. 



Then You Need This Great Cyclopedia of 

Architecture and Building 

T-ch rn4b«-ivr ~h *' a I ■ a tt.-t ■. ; -4, "iM iuhei. Ta Id : J.CC4 Ulcalnlvjna, lull 1 1 J.jr jiIaLo- li^^i Jizc ^liiiii, diii|;i>iiL , k rt‘_. ; l cL Tillable LaL-.i-:i anil 

liiraul .:- L..irluilv CnHSdbflCVfii I f il’-i. < . r.a^r n»lrrrn. ^ 

TUm <!Y-rlii|K'ii i i>! Ar-.lihfi.TErf. r.-.ir^tirr a,riE IliflMlnv (Wfl Ihc frMlrt Irork <|[ rl# t^nd-na- [V&lrirtoai, iron Af firw pi'iu ch Ikwcti Cl tbc 
ufhlhfci in lhr H»piuc# ur ib< WM RVlKnin. ll iDtlUdH-VMiL. K£flt. Ukd KlDfoPOfiil Citncnrip csiz^.nirtJsn ; ^•ccirr^iina’ ird CUmfiCCifrtf : X 
eistSk ftl ih. Cksik and kumui Older* I UKWlW fibilhihg uid dfOiraLiag ' and hahIctu liwSt Irglitii-f - 1 fi «1 HOtmtuu I^plal r.ihl* g| cdurfHS iPcFuw. 

PARTIAL fOSTLKTS OF CYCTIjOPEDIAl 




riB rniirtm .uoraii fUi.W nji^n mwotl lawfl 1 

: r I •r f v t * . ,r & 

in ^Jrrri' *11111! aifn'CUE ■fe’riiiTib niRmH r’TlF" 
r .T«i 5 it jsi-tt Mirrr "urjiiF Anrm r yre!H 



O' rhHiml. Frr-rhaiil, T#rs|wp| iff- m&I .1 rrblip-i iutaI liras I ■ ■ p. Erri-rl^f, I>& m 1 Ink ILriij- rlnr. ITif Crdrm. 3npf HaHradrnrr. SErrairA 
N MiJt-r rtaK H ihieie r ( 14 + 1 1 1 Til r r p-^ I'Hipm-lis I'ftriH-arrr, Mrf-I Ktdarr> Scair-KahULa^, SI jrTi*rar-r, Mr*l L-snfalrt-rllDa. H.ir -1 Iriim, 
rruLirmi i’nblrni^i E^tiianiLi^, i Mirmpia, K^pibiaildbv,, lluildlki I>jla p HahIuuIh, Mbff L H*ial YTort, Klcdm njriar *ul 4u|bfln[. 

Z c f - fa| ir ia;,r Pniu Off Mf T^'illi rvrry CvrluiH-ilSa m n-ill Iniiuilc ?Ik Plan Jk-*:k a^flrL>l_t-:lv Crti* UT fhl kfld! JUU lhr titlrf 
ntfe 15 HHL £I£ i reC gBS »d. fiprm p^pald, lor »»■ Am T - f Tr^ fiunMLbn. 1 *u hreu H- 1 -a.fci i M » innri 

thjcrti Cbc-riu^hlv M ?OJT I* — -ir. I il llicY (ICie> °L hkc* wrih j^jur ea-crlaifK -. limy ouf 1 c rdurKfd wl uur rii^nr:. RfzImntKr — ihf CC'npdffie 1 
■^yrlncicilid. and V .ir. Ic.-iL , |> r gi ni inf# u |«-c-a arLxl|ii i-l ilari gaupeq. bqjgv anil tn pay Hcxprcaa cIiatcei lf:uh vaya lE licy arc in*! Lali-hr.lUi^i 

” 3 V» 1 «. 
3 rfki!i. 
fl-IS 
L fl, %C C. 



Another Frrt: Offer 



Will. EU'll £e! ll iricludcd PI yr*r'( 
Coii5i:l;inp frli-rsbi-Kbip ctiiilirit ji'Hi lb 
Ebc Tiet klvtoe or a. corps ol PsttiE 
Airbnrrt?. Tbi taUI £iy« yub sracECit 
bdlp In binJlvnr workinE prnbkw 

'vhiir'L xir lihu ipcElfibEu far UbjEFi UP IO 

4nu] In rfaff A piojle 

pj'.iWrin sofayj ror loa n]rk lw mtb 
u, ■■ Slid: Ibe Soil ::i.L bl [be faookP- 
A run cm S'lLool *f f 

4 ~hlrajD. 1 ". S. Aj 



I'jUv 






P I r.i ic it ml 
Frc-r Plan bcufc. 
1 mi <!vi liaprdia ui 
\iEbutcjcr. LVirsri- 
asrr 1 1 1 ■ 1 1 1 1 i n ^ i.c 

tn ibvs* rraniln-rrh-**. 

I £.- : 1 a., 

■ -r. ! = ■ • up-ill 

Sri Id. i.J BO i Ji- 
ll- ■ | i - ■ . ■ 

if > 4 U And bold ImfcS 
' 'jpjcr. 7 a- _ .lr u-jL lc- 
paid. 



££r- 

■h 



f-'l&usv Sti'iiliun Pupwliir JftL.fl tin fra 
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BOOKSTHAT-TELL-HOW-TO-DO-THINGS 




Oil* lhan maJr anil iul J UC4.30 w urUi id *Tit 'pint 




A imiiimu ntf It* i£IIC 5 E ? I im/Li* UlUii uli'tL B'trt 



PRICE EACH, 50 CENTS POSTPAID 




Popular Mechanics Book Department, 318 W. Washington St*, Chicago 
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Hillery Beuchey 

flying Brooks Biplane at Chicago 
with both hacidbi off the controls^ 
Cj Let us smd you our literature 
fully describing the types of 
aeroplanes we have developed. 



Hydro- 

Aeroplnltt 

Biplane 

T rttlor- 

Bi plane 
McMdupEftsii: 



PiipuLu pritedi 
m a e h i n e fully 
equ ipptd 

$ 150 0.00 

Trsurn(li(i(r de-ltverr; 
canttpo □ d e ore 
pjnl icilr J. Ai r * : L L i :'l r r 

Efumi'ton, C n n - 

- t: ul-1 I i. i: EiiilJietr. 



hrookst Aui , oplan& Company 

200 Ruvl Avv,.Sf<4l^(Lw, Mich, U-S.A. 



In the Pwrt Aiiiuii in market, i: n rhe Island oE Janu'ca, 
neirddfc may he seen *iel I5 ilk '‘ropi 1 " Ivliacco by the 
ward. It is ■ (naked li the ditlv« r md dertvel its name 
I rum the fiCI lh«E U li twisted and. put up in eoils like 
rvjrf-, llii i j arcs In Ihu rail. 



A lost thufiiliiuiil will he generally replaced in f.ve 
months and a great-lee null req,iureii t»lifr as long. 




ULDYOU 

Shaw Ihis wholly visible- T yifewtirdri* 
yuMi fifi- -iifte anrt let i ni-ni see wherein 

it CXeelLl any S10Q tyjnwrilir mjJi. 

^ wf would nerd mie lu yiKJ Free ef 
One Cent oi Cost IiWYiui tolteep tof- 
,is -yeiir own? Then on a jiu&uL 
curd. ijt in d Iflttertp us simply wy: 
Mail particulars. 



EMERSON TYPEWRITER CO., hi IW, WooJil^k llline-i* 




LA MAOWE MOTORS 



Good Times Guaranteed 

itt you nut n Lockwood Asli Motor m ynur &o;it you 



y mil put 

3 KC 5 i>nc erf plpasune unmarred t>y JlstKOr IhhiHh. 
Y-ihi. Wilt get tbs big-IKt value for your tnaney l)Ct0UKii 

Wc Sell on 30 Days' Trial 

ANb w-e gunrttnlee every ersitine fur a ytar hsyrlns, 
CrLLSS pur motors, HUlSt ffl^hr- snad— what? Ask any 
of nui cirstamers.. whatst jifltPfS wc will Rl-sdly rend 
you — scene near you. t™. PROMPT SHIPMENTS. 
WRITE TOPiVY nnd jpet out handaurne 1 llllif catalog. 
Tells eveiylJuUg — shows nil pa-rtu — qruoLes right price ll. 

LOCKWOOD ASH MOTOR CO. 

1 OH Horton St. JACKSON, MICH. 





If Mercury and Air 
Didn’t Go Up 

Fountain Pens 

Wouldn’t 

Leak 

\ 17 HEN rtWicony la A theranftjiie- 
V V ter gets warm it goes up. 



gas up. 

When air in a fiiimraLn pen jreif. wsem 
■u VWU puckct. it bisj up L«r — tip the 
feed tube. 

Kiw, c h!>, " ducts up" 3w,biL uf nir it- -“hat 
niak-rs all the iut smtojiruz trouble. 

Ie hi-ppsoif. lAe thfe: When >™i ett an 
erdlerwy fountain pen in your pocket, point 
up. seme lazy ink <tayi uti Id the feed rube 
— wiin'i :il i run iIvfii. 

f"p Koei the heated, lir thmjjqli the inky 
feed. cube, p-j=h hih the i L ,-.y ink uj> and uut, 
pit uver Ehc writing raid 'id the pen. 

Now. CrtcTRe & Vitfker, «[ JaiMSvflle, 
IH-isoeniin. feiij; 'TTJ p( all the int do=si 
(Mil before the hrated air geet uji. M 

So he invent in] p jVed f^e. -Ffcurh 

hendi and tuuehei the hnrael! iroll. Thi: 
hKj:h s-jEk; .i ll ink amt pf the h«l LiLtre nnt] 
■tr.iis |i tn the mervnir bekw dip Lnsiant 
Ivin art a Patker I'en is ynui- |wkrt. 

That ii n?hit rsiijliei ji. ifflOMsibl# fur air 
in luflts ink eut dd the writing end of a 
Parker Pen. 

The ■furvcij Jprf tube is rilled the l.-nrkv 
Curve, and Eli it queer forte, CapLllary 
At'Tdccoin. -whieh mkkizi h. vujjer lujnp 
r,uti cnfiee. it whal mkEi Lhc ini out tiE the 
1-tJiky Curve. 

Porter Peas write uWiiHtth ehits, Tor 
flu: t^k. gold pcfia arc i- inieii wiui hardt^L 
fridiuni. And the Parker fi^eir fEeeil Ink 
CuntralLer never eltm s nuV llutlJlig 07 

sJdpiHns. 

PARKE) 

(iVcKyct 35 t£] 

FQU NTA I t 4 P 

Star-dand 5tyle Pneli-r l.urkv Cnnfr Focnt-, 
lain J'i-ii-,. Lu S; i sr,.,i 3 , aecouding- tn 

t-if and utsemenLitLon. 
jVeiei FiiiJir Jerri Kni/e Safety Pen 
wnii'L lenk in n-uj 1 jiusDLiart. tiiirry it upslikt 
duwn |d pocket ol ytiiir white utet. Pen 
tn.lc s|j# fuj- lady':! jiuist. riicts fj.jo up, 

Parker Disapiicu-uiii C'Jrp 

ea-ips Like a sm an pint; titrlle. 
Inn d ifiri Ijack into iL» well 
Wheo you want La write. 

J>atk'ra sell PnAen on to 
days' trial. If u mat b fact aw 
FiiUj-miHytF quickly refupiled. 

If yuur 1 denier ilu^dh*! 

Parkers, rend us his narau. 

LVe 'Jl tend yno eautny and Ini 
i'uur order direct. /Jp itisda.j. 

Parker P«nh Ca t 10 U Mill Street 
lencivLUe, Wisconsin 

Nrzi Yuri Reiniy Sl&rf 
ii Paris Rr h- Oj/tantt Past £3$it 



FEeflis jlfiiCfun pttpuiar JfRkliifCk 
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FQPULAE miECHAfflCS ADVERTISING SECTION 



]*is 



VALPARAISO 

UNIVERSITY 






Valparaiso, Indiana 

One oE tile Largest Institution* «f Lc»rnin jf 
in the United States 



Dfpirtnun 5 i, 4 [rutra-ctUM 
and an snmje I fnrnilm rn! 
v{ J L U d iffy-rent itnd-enl*. 



Now there WTe ~~ r 

26 Departments 
195 Instructors 



-pnd pn nnnujl ■m-aiitvieBt lul year af 

S€ 2 S Di^frent Students EasellenL Equipments 

. The repunn. (nr lliLs n-imi rU H.I1I1'* growth li l Y ' iTiO fflCIC th-ftt Ell# 
Iflitll nU-nn- i« ivuiKljmLlf inrrviipLBju Lll> f iiL'i I ill£iL plfi HJ 2 C Lrlll H|f 
II ■. ..* 3 UTiM?* nt -rtilliy nail 1 -fieri nj[ 1 1 1 1 ■ 2 L 1 1 -: 1 n . 1 1 .I'ii- SII I.Lp :-, rr i LtLonC 
in-i.ki.CLi ■Eh*#i.t«Hn» 1 <i she undent maj Kn# 4 *c. 




TuLFAfUlftO WDELMMi 



DEPARTMENTS 

PTtparaninf . Teachers'. Kindyrus-rten, PtimsTV WHe*iin«i. 

Minml Tr«.iiiins, Sciojilifi-c, Biols^, Civil LLiiulii tyriug- 
CluiK. Hither tjifliili, Ciirmip, fimch, Spmaiili, Itililo. 
Eldcmic.™ and Oratory. Music, Fine Art. Lav. Pharmacy. 
Mydkll. Dc ill hi, Cijumicrti-J. Pnimiau Jdp. Pho.H®a r +ph V 
and TjpiaHlBLf, RitI.w. 



THE DENTAL DEPARTMENT 

thv Un^vyHlEy. la lt» *- , yll-krW»fi dtiOiiiO 

C-ullcirf i ll'vn !il Surfa^- ilnr >jf [lia Uld-nN 
■ ad bipl [quiT-na.l dannl arli«ilBln iha cminHry, 
L i 1 r . Tcuonan IV . Haophy, JJaan. ^fakica. JMinc.h 



MEDICAL DEPARTMENT 

Fh h rTuraa lit nlini** In rhi' VfarlinaL jjapnrl magit la thn uni 4 ..i:i 
tliaicsr tbH he pvt ^..b.nfila ' 1 ‘ha- tln-ivi'ralu nan '.tp. a-nLi.^n 

inad hnapLiJBl ba| |.l| ng-i hcMl 1 H ttllracn hn.t V«| pBiejKh Tnvij-Hhpi 
nf the a.iTfc =,*>■ '.p. d^Tn; I n ValM,nil«n. lh.il.. rcdYlL-lDU rliE frl ir-n"*a. 

-or the onttiv r*w ptsr» in; hci -nt la I'Iiiosbkv 

* THE NEW MUSIC HALL 

\ enablo* the Mnl a nr lo acwnnuylnte all who wish 
■« Murk hi iamlii 

X CIVIL ENGINEERING 

Tfcy Rrrlacd (Tout#** In Ctsli F 0 ilklvri Im t la prirrinf 
a T'.'>i valuable acqviiEvk. 1 *. N 1 1 nariu ■,-hars-r- 



Frm 
Catalog 1 
Cc 



The expense* ore mode so I-rnv that 



•15 any one can meet Llmm, 



TuMln 



1 [ « 



'jinrr nl II whEi. 



VoIjMnaiw * 

UninnJtr 
Valparaiso, lnd uj 

Flense "pni =■" r"“t 
L 1 1 j-st re i «d (i.ta. 1 ™ 
ITCf* *4 fl'Iiff-TU*™ |e- 
Pn-iralnA j['*'.*h Ml I'.’t. 



iLnird arid Inmlibad rixim Sl.TII r:i 



|i.n 



wuk. 



i Fill «ns nM v*l I n«t*rh «1 enii-j^m 
m U-r F UK Ki UataloE pLrluf full j ■■ i 
^ [‘l-uIms. or write waiai*- 



\ 



A dll rna., 



tiaKE 






* H, P. BROWN. Pres., nr 

V o, P. KINSEY. Vw^Ftp.,- 

\ Tha FarrLnllh V.ar wilJ 
* OpaB Scpl. 17 1912 



JMfa-jif jUfirtiun J'Lijim-ar .U L l : , , l !un Irj- 
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YOU’LL NEVER HAVE 

A BETTER CHANCE 

To Become a Draftsman 

(RFF SfFr)l \ltSH 7 F cavnin«*Cflisra* at Indue - 

1 n ll stnuiAHsair Llvn ^ lliLh w ,u 

tram any ambitious person us a first-class Draftsman. 
The trff-Of ilii? Frr* Course ia m,idn to g.-i: n new -friend* 
Oftid to =.!i<j-.h. in a I innLeU iiufrtbet 1 Lltfi iuJWriOf Kflde trf 
instrurtkin furnished fcv this insl Ltation so that we erm 
hnvft their hHfttoiftntt in «btjilhtnA h« »mdenr« twir «*, 

Tills Olfcr Will Be Withdrawn Soon 

Srnii Its D 4 HLral*ri It unrt M 

STUDENTS UNION CORRESPONDENCE SCBOQLS 

«9 Mart. A* t. h CAHFRnCE. H« 5 S. 



AN ART SCHOLARSHIP FREE 



WM ITE XI HSCE me hnH.iirUr«lkH«MhlPd 3 S. 
trarrUiniFi? Mfi-r. flc elm rye. ehll-utlru. 

Yiuir OpM^rl.jnity In k*JIL a L&saaJSt uif pn-IIC- 
a.!ila Fnv.nr |?l! -Ii:r-fn.l. It jnU. iiiTD tba In ■..ill [Vi I, 
j^.il Uiirri.aK arl n- 1 ! r iH’ini L Bacmipa m Bf hclanUlp 
and ciiKkkte 411a inienf. |agrti>* )*ih |n*ama 
L/ jnaLiiir J-.-.IIT n * - ■ 1 r a- 1 -s, 1 ■ I hi- hr mg Fnuflnut-oi 

trtncda. ]«-i*nud at liunM tImHIiS af*Jaj irtiMnauCL 
i.L Jin milEb. i -!kr Inr .nil- ■ id S-n» .-s-l .:<. 

IkmtTBH, WMITE TfllmY. 

ST ART A PROFITABLE BUSINESS OFYOIIR 




OWN Bt home, nuking md leltlng h9.nd lununered enppor 
v 11 -ware. It'a-aas# i-t> trays, l»w|^ cirwIleeLieJdH 
jewel boxes. smokinK sets, nboda frames nnd man/ atheroma 
mental and ii*?iul jriftu. U> give dft&il«i bwtnKtione n rui 
furnish, the necessary L-uols or it rnaLerials. Their cost Li prau- 
1 if Aliy i-11-.t fling in cumpnrison with whntynu can sell your best, 
vrarh [p>r . Send for inch bwkltt «p;m nirif the propoaitKin, 

tut HdroKrxits Shoppe, -ti 20 Supcnur ail cle veumi, o. 



AN AGED GRAPEVINE — Une oi the most u-nndeT- 
jr.il plinth in the Eruit-bcuTiug clj^S is the scupiKTeionB 
u;ta|K-. It is uu old atld t-xgelkm vsfLrty, and in a 
uiiuilicr ol isistauct-s llie vine has been h-noirn io Live 
□ ud lieps fruit Tor rtiailr vr-ars* 

■, V n r n tiir Walter Kak-iglii'i [uny sn-leil from England 
in the new world in l-W if is >ta>d Ihrjf planted mie of 
these vines in Roanoke ihI*.ih| in SinrCh Carolina. 

ThU virvr is- tfftl hue aitii in heuriitg big <e^fi$ i>f 




Stereopticcm Lanterns 

[Ctf Societies, Churfhe^i Hull? and Ttieflrrf*, 
Electric Caicium. and Acet/iere 
outfits. Oldi-sr and wt reiiahk 
Hoiwe m th*-flctmtry. 

Ufnln^ ^kfur liHihlnn- in*l ilcrttuir* 
ii|ld vr*. ■.» n 1 1 liind. [tiimptiviciiuc viU 
■K'ciic |j t “"iii |ii reiilp 1 . 

Thm Sl^nn fl|«iTvf Coa 
im V& 3 1 *lK Nl., Flill JLirlpli. i, !■- 
■ 4 y# 4 rrii l<i l*i* 0 infn-BH* 



Makes Old Style Razor $1^2 
Safer Than a Safety f IpAfo 




Iinll SJ* > 1 > ywnrly bulticr uptuh 

ihry rl. IlKaviS nirkvlr-l, 4 Rvi>vifl ::i liuiiiimiid 
I-- 1 .I l^arvtl# curl , S ‘ or IX. Cd- pHtpild. 
rn Ct -V:i! „i. :■■ t.Hili! ~ a Ajdvlci3 Id Shnin. |J 

MUNCY HACK GUAKAMtlLE-Clrdar Hw-it yrni 
: 1 ! j D 1 «J r mi}»i» j w:l| 



t-:- rc-f imdar-d. 

QIVEH i MMIV-Riro R 
Aik us l-i.u- mi jiiv* 
»fi) L'-ri'iiiM- ii. tO ra- 
EUH. Sunil SliOOCfelh. 
F. D-. W vxpcvBi Ir'iM'*:,' 
u\i-r. A|«nli wHiiiA'du 
BEST ULII CO. 

|.*M Crk Hli K .. 
CIllCidG 



'| F ** *. -a-.nnl cut y 1 .: fn-'i’ T JrDU :■ x Bast R.ixs-r Gu.ird. 

anir Fxr-ar--allp-a an arid ntl uiLfy uniiquirkjy. Hav-ffru lil-c :ni.! | 

■ ijakEiifali, pr>mr I liny p jn.v Ln a with aiLhiy hanil, "cloii" nr 
"unre nevr, NnUiiny like M— lisrht, pmrhrnl and dur- 

mIi|.-.,|ui:> ftuKTc-T Always* re+dy-nuthma cu bri* 4 <— u>n«< ■ 
iWckcrifuH bl*dv. Al-.flnuri tWUkh. OM i*L', |i p**t*r+ r.lim-c ■ 
C'-iikiM ri*"B«i |1 nizse QIKM 4 mfe» them Mtaa Guiti ■ 

: "!'l UhLr 
Im-IinaU 






POPULAR MECHANICS ADVERTISING SECTION 
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delicious Emit. It b 1 Phrlfty vin± r *ni| Mttrj quite b 
lot dE Land *l(h J(3 frislbbtairiiig hianehe*. The people 
who nwn it are salting the bust ol care af tilt Itlfhly 
ririj-iil relic of early h:sti;T>~, 

The men who pi an led, h lull Up hlea uE She time it 
would Li-ru h *i*d (Err woitdetfdl JWQg-i-rS& tKc country 
wiyijIi] iriiikc before the vine saw the end of iis useful- 
ness!. 

Ii! any jieTSDn* htv-.- been n(Fe rir.R p«iJ prices- for yLiluh 
Started Emir, thin parent vine and Ew cuttings Irani its 
branched. — New Tort World* 



Big Money MAKING 

CEMENT PIPE 



Tliere are optn" ngs in every IraLil-iy Jn: jmd mnent pipe 
pl J "f- maVn* di -r a and sewer pipe, Isrlxiuon (ilpc- well 
caninjcr. pim for water rmsns. niaiiliolt-s,. eic. A small mrart- 
iiiem will iiirt yi» in iliin fsil.-ii.iii! jiayinp bu'intH-. You'll Ire 
surprised hnw miicnliu&iiicu diere m i« Im had, 

Fe* nennv reiiiM ih* i-frfe-iT.-inilM ml lift 
*eAfrv III lhil line. Et-Oatr le^aiin » rtne ELuuJik. 
Itelt. SOa.l J '■ 5 l?ir hl^c lu ii.ih.-z tirn. tin 
the ably buiifrru o. vhk-h I L. i r. r. cum mri 

Tver mzacr Scur <c in* ||mt3 In 4 y«4r. 

Figure the Profits fw Y(Hin*K 

Whli riTiv iyl# i.i[rf mrijlil ipro 
mfn C4n Ini* MS frWl Gilt W tito 
hMr4r«4 fcrffedtit’ and -i'h i yrcfiL 
or -Wily $.C4. j^r kXri. ‘phit.li b rerr 
bHiiiU. VOu wuukl insiicr ■ nr! prerit 
uL bulls f4 to fa per lLij, cay I n j 
jutcvclf nml kcxuikhI ■rac ri 
<Dn Uryr iJ.Tr* Li* jardr !i rnroiu^ 
— Jl.» TO | i.ffl J*r ftWL 

How to Start 

SeTfl lew our at 
juft ijL/i.ii'.-r *nd 
pMhJ un 1 -iLj Ek. Wc 

l-'-lli BJJ'1. TmlC-LIJlS t.c 

j-zur ''Jii arprs^os'pcni,. ami 
ay?S^t you. |n f±fl^ncu mp In 
Wf Ka.-pf 

rauttd wff 3, CM? rw-n tn-1 rtra# 

u tndiavtti feLfeliftf Ctirrtm 
>*r '■■■■ r jiiiI drain t' i 1 1 r. fij I'H fiit 
Ts\= i iiii:ii ike [nai WuD: fi"rLVjLi- 
unii-l-jllin -j-^rfs-jr. Wt un Icli 
jiin all ilreul: she mrcti ul Ubu 
*u5L BttCHSlhl 4MJ fcTtT*n! l "f bwlnw*- PwtLailsn unt 
cn rr mural. Tbtlllr ^iFT^lwmyJT? U«W livlo^fi tfW 
binck and brici. mji.!iinc-j. Rilaf-rh ifWSs 

t-oj-ci, arlixrCTra.'lrjrial vvjIla.TL^IS. — Sn fiLCl t"£i5inliiii( 
umd |n ik4 irjk n ibrrl ujc c4 cciucEfi AiTiJca. ilftl liilf s 

NORTH WESTERN STEEL & IRONWORKS 
1 1 03 Spring SL EAU C ( -Al IUL, WIS. 



TNs tl w*' iV 
[Ijh |lKl S5.3LO 
Its. ptixii. 



! MEN! MEN! 

More Men Wanted % 
Write Today— NOW 

■Wfl wajil marc men right away. a:ul vre 
w||L pay you h.K mnoey — mont murrey 
than yuii enr thwagbr of makirp be tort. 
Just sbvw ';-.iriri;i ariLlicunL linei-ud sucii plCH 
— the o-r-itcts wlII enme in a hurry. 

Entduhivc lufricory Dofl't ijelnF, 

Let us tell you how to jjtt ntt6 £1 -C-JT 
haudsop-ir suits. FREE. Write today. 

Earn $30 to $50 a Week 

Y«*ad IJiwiPoni* A’rm ™.ti eurn. I If mn-iri. 

cmh!]j imd igulublj. Ntf tttahlE at il I In UkLna ordiTt She 
lii'i.r. i.uj n^irk hii. pt hAuts— and ^u aru yon r ("Hi bo-.- 

tir t .Tin h tl t: ,,i jnur |ini-. nL |KnL[L(iu ul I luuhC LTu.UO 111 

IldU.LHt n Ttioatii on the wld*. 

Let Us Start You in Business 

Hm y.'iiT 4 T« htlk. NiVnMd to (Tildp'i kLoiiB tl A *ulut.' . Kl'C']] 
fz.trr j-iai In n. buhinHM if t jrcnir ■. 1 rr r.' ' i ! n jhiiI. a c-LiidiXi -Ul in iki- 
Nammier eair- No puinej Beedeil— on vnf^F^vtux ni.ir*w* 4 r/ 
Write now I 

Write Today 

fHfffi c MT.I ifr ji'U-i'r anil pm irll I |^l| 

von nil nboiTt It. Wo-MU'i mro oil ivuvwi im — oomjiloU- oittt 
fmi Ibr fiaiLiBg riphe Sa ta in nice big CfOiuf. 

tlLlmitkrlKblw. 

Dipt. 41 , CHlCktia 



The Fidelity Tailors 




Be a Meter Engineer 

Learn tb<? new profession. Meter J£n- 

S incc^s are 3 a couhLantdeitianJ ever jwljcre „ 
xce-pi Hi II Pi GepMSrtHfl i! ini ,b I r mriin.r-r.Yoa oivn lfcofu. 
MoLof Ki-iriico rihht in j-omt own home durinic jinir 
4-varc time. Nn necEMSity i f leaving- your tiresout 
cniplornicnt. Dan't hejuat"fafloJ ill* Mea’ -leurn 
hOWtO ui« J-OUfbrsDt. 

Earn $3000.00 a Year 



fir-pert!! m the prufeissian. of fileclriral Meier Bii- 

."JJ OWVTtf 
Irwn, Uiitf 
_ . nitlopR *nr1 

big miitiriiy , Vn rum du thy Kuur. tbe finee ouupoti 



Hlueerl m *ea nerve. -Ui’iutt .1 HLiUiiivi nJi orrv the nnin. 
err “■LLLl'lSftigll kdarlen fnif tluir HirriiiK. rjiirfrr |,.1 .. M r, # 
iro ever] -Ahdu '11 bnlJLuri CCkyOiluil Lie | 9 Hf Il-.nnn *nd n- hK I IM 



Ci.fJ- fiiL| rnrlk^Unt. 



MenWanted-NOW! 



Over 500, 4»G TIC w^leatrte meleis rLte.lmliaS [ustnlled 

Tnitnrmjror men fhi 

hn»s:*en ijriiwumibte io let 



v ... v w.tlS i 

thi S rar-oifr T.lfO.rftl nr? -non- I U UK'. Just Ul ijik Ilf lIk ■ 
rmt nrnur of men Hint nre luniied to tuto cusvi uf Uivsi. h 
lhn»s:*en ljriiMi™ibte io let enonglt Mvcr^ EnHln^m, 
They keo. -nut-dad la L-vr-rj Kurc.tk-iiii-ii] hint iunr iu m,r h si-e 
tlii'iiL. G« i IilLo ihc> rif-vii' ptuf-i'FKiiiB p-mfeiwiioii 4 -ha.i 

Efe ILUI d''d . Wrt L'Oji h'.-i-rli ftm. IV r m ti,‘ r Jjll^l Filing 

L- ( j i-ur iKimui l.*i iian-U dMrins your hpdt<i ticaiT. 

4-O^Page Book FREE 

put fiiar iLfem# qh> 1 n'iJmw iyci tb# rww mnpon or on * 
E«i>jLaI or letttP fell d*tll>1 to Ul* COdQf . Wo v. i 1 1 FiTiil Tiiu i'.iir 
tU-puuo LhhiH. nil 3i[etc-r I Inizliioarliitf. It t#-l In x«>fi oDl albout 
ill f: an V* pHifinfl-ti'ilL. TllC t^PKik Sri fiNrfi jj.mil pnfriihld, ho 
l^.iI ipnt iimfc liC buy kind. J ui£ yaur ii. i ini' :niiti ui.cdrfr 4 on 
ilio Ivupcxa liriiiys- It CO you. 



Send the FREE 

Couponti^W 

r 'J'iili I * your ir ^ 

ci|i|:HiTt nYi' ty iQ JOlil Efciu iu; a* E»Ii'»r£rM- 
hi-aii u bi le It Ik Kill Jiciub||. JVrft 



llll fMUBII. 

y uB. JifuiJ ii. L iiii' bill mlilcvw i.i-a lb.i 3 
mi mu | h i a g-ri h^i* rnf .l e - •&—- 
tftl Rud wn will Liill jnfin nHnut 
tho hl-h*i>I||| -iirfiT thftt Id 

now ln -1 n _: TT.r.ili- to Irvflucu- 

mcn to Jlctcr J\- 

icl luicrl Hi? SiTfibi-iEhUon 
oC uuy kind. ilniL that 




Free 

Booh Coupon 



1 MUIUU Lilly LUaLnUSi 



FlrWiyue 

CorrMpncileuie 

SctiidJ. 
Dopt- 

FLTme 



Ft TsfU CtTMliMiJim? 

ScM Ihsur.w. 
Ek Wnyau, Iud. 

Gratlcmr-n: Flense i< h>C 

ll-H'l 'irL- T fKC j.ii'C Ci| I'-s-ii id 
jrur b-- 3 k &a Hi r .ir h'-cir»-rnrB. 
Am« pw'J, ift full nrUrulan pT tip 
a’ - ™ I ^l-^-mI m nrr llnH Ii "iw Jinr-sr 
ri.ilr !■■ ndarn kki lt aiusip h>-ii-# 

LXLPTIin rir^. J Lij'Jluj 3 u uX 

Uf KUi. 



jS'drmr 



Pfo&i* ifrtlfoi* rotprai- KkUhih 




POPULAR MECHANICS ADVERTISING SECTION 
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A A Things That a 
Boy Can Make 

lOOO Illustrations That 
■ Thoroughly Show How 





THE handsome set of four books — "Mechanics for Young America and 
" Amateur Mechanics" (Koa. 1, 3 and 3) — each book bound separately in 
IlLnrninatcd Covers, and the wboli set encLosed in a heavy Bristol folding 
Case- with extension clasp— will be sent prepaid to any address for $1.00. 




The Ideal Books for the Wide-Awake American Boy 




Thoroughly Practical and Instructive 

Besides telling how to make scores of things useful ftbout the house* 
full and complete directions are given on constructing the following 
and hundreds of others things which appeal, to the heart of every bey. 
Electric Appliances— 5teaoi and Gu Bn^inea"* Meter* ■ Wweieas and Mors* Telegraph - Belf- 

FropeUed vehiclia — TcibKgg.in Bnbilrdi. I^eUcuita. — BnomernnEa- — Paddle Bo a ts, Canoes, 
HowiiKisi*— tamping CkHJlii— Caeditt - Tent* — Fiahine Tatklfc — Maaic Lsrusm* — Search,- 
linhts Camera 1 ' TtLesccipeS' Glidera- and Arraplanes — Kites anil BaJI'-nwib-— Aljuai-iijutt — 
FLectrlc Fum-accs--- F-leclmplatinsr Outfits — — b'tUJFiiry Work at llpme — Imn, Cupper, 

Bra** and Other Metal Work — BouHTnitding- CJiirHi a-ndPutiery Kilna^Fni1erM.»«K Trick*, etc. 

Each book said singly at 25 c postpaid or I tie complete set lor £ 1,44 



POPULAR MECHANICS BOOK DEPARTMENT 

318W, Washington Street, CHICAGO 



A Valuable New Book on an Important Trade 

PATTERN-MAKING 

By & H. WILLARD 

Wilk Additional Chapters pn Cone-Making and Molding 

"WRITTEN SO YOU CAN UNDERSTAND IT" 

A book for the- man who does the work. Written by a practical pattern- 
maker of many year*' experience; Gets right dawn to business in the 
lirat: chapter and. keeps it up throughout the book. Full of kinks- and 
actual* working information. Profusely illustrated, 

n 

Chapter Headings 

I. Pattern- Making as a Trade. II. The Tools. III. Woods. TV, J- s r.’i T 
V. TumiiLK. VT. Turning (Caatuiuedl. Vlf. Taming [Carr 
vni, Turning (Cdriciiideri ). IX. Tk« Circular Saw-. X. The Cmruler 
Saw (Cimlinuedl. XI. Machine TrxiLi. XII. Machine TooLi (Con- 
t:i!ii«l>. XIII, Simple Pattern*. XTV, SBiuple purr-tm* (CoatlaiUKl 
XV, Slrrtple Pattern* tCcmdltHkhll. XVI. Crocked Futlrnaa. XVU. Lute? 

Kittem Wurk. X.YI1I. Larue E^aLtum Work [QxnririLtdJ XDC. CtussJiend 
Guide Totems. XX. Sw f qvWnr*, XXL Pipe Work. XXII. Steve Pattern 
W«li. XXUL MoLdoijr — Mickint Work. XXIV. Molding Pattern Work. 



Fan if— Con-Makfeis tmd Molding 

Chapter L Core-Makmt. Simple and Complex. If 



inf. hi'iipla and Complex. II. FrindpEes in MaltlirlJt, 
. Loam Fattam* and Loam Mold*. 



Everjftnd halli.winic thifi trade, or lntendinjr to 
leam it, should huvu a copy of this valuable lx»k r 



Price. SI. 4§ Postpaid 



Publhlied by 



POPULAR MECHANICS BOOK DEFT. 

316 W. Wuhimton Street, CHICAGO 



Two Signifitknt 
Qpinionit 

”1 Oil at tan i-.-.-.L la ik* 
UhI t art W JOT Ik-" jmwi' 1 

Kaivnf fll-tlTTEU, ( Cmh-LPIM- 
1 1- ■. n IIbdI n- ‘'r, BUchiiJifliK 

Addlnf Macki-'W! Of.. 



“I - fis-i.loT this la a t-iIu. 
alila book -1 1 1 a ih. ■ ■ u J ■ I be 3a 
ilu. hii.li ot hIL men 
In I hi., I Ihh 111- lnui in K,: ■ 

f V., ri.,.]:KV. 'ih'II.Min^li'iii 

Snll*ftbJa Ir^Mjci,. Wll=iLax. 
tba. JJeHnR-a-i-e- 



Bl FAOES 312 |I1USHHI1«S 
CtUlH 

cava 
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$1.25 Handbooks for 50c. 

Nr? in rxislvncc contain in bu mhh^I spucc h* nueli information about ttiv isfcsl** nail pto- 
{aaiimi. ■at whleh they treat a* de- these llutii Iheals;. They are tittle uiiiit enuyelope-l.a* of pnrt:cal 
Imnirlecljw (ivini data and information dint is haid to find, in onJinaiylNHiilB. Thrae KnitiltMtoka 
have |M9 ptepand tiv c lie well -to own uiKLltAT.I: write is k the ir.temaiionai lltirrMtHjiidence 
•Sc/wcils wIhis# lextWjks li if KCOKr.im.l cine world tntr u thv x«?i practical treat: »s on app'-iol 
■denoes ever pujitkiieit, Tlwsie Haivdlwtiks art Mdltidlihf! esfujryi sf nin* lrighe».i rtHilt. am:] »r* ilia 
most pon-erful force in the wc'tIJ Tor the promotion of a. mb it ions mem They an- an indispensable 
help ta quicker anil better work Llut. will mlvnriudinciit. They are pejiiwd yri 4 high- 

gnulp bc.w-lf paper in clear type, and durably and handsomely bound in clash with silt titles; crmtnsn 
ou on average of S04 pages ami ITj lllat.inUloiH tiod ore regularly so lit for 1144 each- 

SPECIAL OFFER. — Vt are irlLioi these Uadi) bucks, durably bound in doth with, gill deles, at 
« OptrLiL plica ter ttik Himil huul-; hi JO cents. 



Mechanic s' — Tft ^’ fpnnuil**: 

mekvuremenle; 
bcltlag; mechanx-al powers. hydra-" 
s-ii*ehanki5_ st-iength of material:, 
shafting: holler rl*jHwi ! care oE Ejcil- 
•ft<; fxiwn* of boilers: diimwys: 
exhaust heating: machine design: 
machine Ionia ; slide valve jujlleys, 
cylmdeTs and steam chests : pistons: 
Bearing ; transit sun-eying: triar gw- 
Intion- curves: radii and deHecrians; 
earth »-&rk; track, work; eleccjicity; 
*oc- 



Electrical Engineer^ — 

Mechanics: elect ric-.cy Electoral 

units symbols and r,uaDtities, phys- 
ical and dectriraE -pToped-irs ril 
metals and alloys; wiTC gnuKHB: majj- 
neclam : dynamos and jr.itors, t-lvc 
tile batteries, alternating current 
apparatus: alle-mainm: transform- 
ers; Tratlmrtert: electric transmis- 
sion electric Lamp--: wiring, electric 
hearing and weiiling; electiomaR 

nut La ' cuniiriiilCia , iiuS Wihbg: utu. 



Building Trad os — 

structures.- strer.p:h of materials: 
pnjiort.ES of see cions: arrengrh nf 
rivets^ find pins, mnleriid* of eon- 
etruerieei; fwlings and foundations; 
masonry ansirricr.an; -woods um::L 
ra luslidir.g; qualities rtf limbers; 
jennery: f-mriung; estimating; ele- 
meri Is of architectural design ; ileaJn- 
a^e systems; plumbing [jjiVur*,; 
plumbers' tables; hutting and ven- 
TilAliGft; gun suuj gas-tilting; ere. 



Adyartiaer 1 ! 



.Haw to riar- and 
Write no Adver- 



tisement; type and type tnensuie- 
naeats: po.ars on pr.r.cms style: 

cl-iej-ilay: pcepasaclait of fmea-u- 

scn.pl : proof reodtui: engfwving 

and. pnacins methods* electrotypes; 
matrices; *:l veniscmcnic iJisirn 
tkirtll nifig*tiri«; pa pert; retail, 

department -atom. tnylr- 

paper, and mail-ordet udv-anisingt 
LUile I'i'iarks; oiicoUrs; adyErtisirvii 



nBenciwe; elc- 



BliSLnesa Man’s Arithmetic: 

i a b I 4 n : 

b-.isiness forms; card sysfeinn: 
measures or ct tension; weiijlu ami 
capacity; time: value of casetifn 

cx'mni; iti: tic-\ i rn ini p inn; liHikkrrji- 

intr; Btenogmpby: correspcuvdeTire: 
postal information; financial tesms; 
mnney usd the money market; 

lvHikem tin :■!:* rv Hi : ; pu-U-ii-tH . 

copyriBlHt. and Ifwle inuicVn: -royprjf- 
□.iions; buiincss Jaw; publicity; me. 



B ookk aeper" s — i 1 *1™^ ? 

formulas; 

tables: money; percentagr-, Lututeiii; 
equar^m of aecounvii -moeiey and 
the fiioiwy irjuyhel: huniness law; 
flisaisciid lernns: hanks ami ba-uV 
:n;;- postal uiformaclbii; distances 
and isme becvi-nn various places; 
bceltliwfiieig: business farnui; eanl 
nviiiBrns: "nodem ofliee jetcLhinln; 

cost wxoqntinf; hank hoo-lfllMpirigi. 

C.rar.nj bi.-Jir uiLllirjijn ; etc. 



B'tenngrapLef S s db Cor- 
respondents— t ^ n'* 

lie-fa ; ahorthaod. spee-j ; letters 
of Kp|kicatiufL; pun ecu a clou; 
correct and fAvlry dttiem; 
lnieioidES correspcusdencE : type- 
wrltliig: abb^B vial ion h; ad- 

dressing; mailing; rates o[ 

fiiuaEage; duplicating w'crlc; etc. 

Telepbone and Tele^ 

Frank ^aeful tablet; 

■“ TJIHHlbiLII ILM. uIl-L-- 

tricity; mannerism; -primary 
tarreries , sroTage battor.w 
L-lrvLticaJ iiseaa-jrernen.es, tele- 
phony j Ud"d wiih mapiieHi- 
*fn era tor and bell; tolr'e^pH}? i 
Morse tElegrapii systems; mul- 
LirJ-ti -elEcraphy, esc. 



PTumb&rs and Fitters 1 

AritilmiCit: infejutioei and 

eyalvifitiEi; peyers, nyite. Arid 
reciprocals : cucIes; dccimrils; 
geomerrseai drawing: weigh-is 
lent riiituniree; fomivlas; men- 
ruTarion: mechanics: byrlTn- 
rnifchairic«L lyuilrJi-nK ennAEfiae- 
tron; lieatinn vr--| yenlilatinti; 
gus-f tdng; plumbing; etc. 

Mariners + — L iltl j " 1 w - 

t t l go no m e f t > - 1 
Tiavigation; ierrMipal navip^- 
tion, eelestiaJ uavigaueei, or- 
KKrii±A.liiyi tlf 11 mAri id WOT, 

naval oirinance; explosives | 
torpedoes: ship budding; speed, 
mnnagi:-. and hieS c-ortsumptic-Ti; 
fiijHj, wind, anil weartier; 
Bifnaln: mui livid jn.cnw^«nKl4i: 
etc. 



Internationa] Textbook Co. 

Bee 172, SCRjUtTOM. PA. 



* Id! frbkh pimp IfQiJ ai* 

*, tf'X'kl- BEFORE 1C L £ bar-c saElcari M. 

* ■■ KrtharriCB' BandlKok _AJitHlKf r i Bi n fl ill 
t — Eli- lit, F| 1 J, Rindboih. laslBCM F>iii***Jr 

* — aidj. Tr*4rS R«iA«t tnlil-'qrT'i llinllmt 

» — rum, 41 TH. JUudboBh _Sm.l Cart. Handbeeg 

_T<L trcL luUMOk — KlriiMn' Bandioek 



jVor 



5i. oiud ,Vi>. . 

City 



5tdS/_ 



'riant 



fTi-urr aeatlun f'qpcrJor dfiiChqTlfd-A 
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THE SWEDISH VIBRATOR 

All intlllM: RiRnfciEi: imreo- 
t: jiLMkc>r*J bs- pl.viicia.ne, 
aUHlESi IClKSKM udgsh,gnd 
Iborjimiifa I-J m#u iTld. Hilniczi 
n-bti Iuve lunl ii. Agents and 
SlllMHvH axt wins.f iirdrr., 

Eltfhupi*«=i is nn&tiUiyJfcil. 
Ei.(-<v iron r.-b lut;^ 

unMy I?* ■•■I'l e-ar- -3f,(VJ 

dlr-R'Iv Mi Ms I .-PKUiKW lu T-# -u:i||] 
lliit fiTui S+'Mfc IrrnLtrry jr n«t 
Muil y il-ui mjt-S i.ulii,-:i iL-iip, ■".■iiiny 
a i-’jh't jriiu >ir*Rr. L liJ*. >. ihr i iE . : 
Inip-.clinL ill in r IcaIb/t -l.iinn«jv. 



This is an opportunity for 
you to m afcc S50DO this year 
a high salesman. 

experience n*ce-***Ty, 

Ko delay. No charge for 
Territory. No competition. 

EacLniiTe field. Success 

assured. Remarkable offer. Retfu.3 every ward 
carefully. Get an appointment an-d get started 
without delay. 

We uto appointing men every day to manage 
our busineas tn total territories. Wo need, 

gwnl, honed men who ere willing to work — 

and we will give you today this opportunity lu 

Make $5000 ThisY ear 

It is the clutnce erf a lifetime. You. will he in 

business for yomself. You will be you* own 
bDii'*ind«ptnd«nt, abundant money, iiltmni 
position— and your time will l>e your Own, At home 

or traveling "-nil or" ipare time — get ail appoint- 
ment immediately and commence eamins money 
next week. 

The Swedish Vibrator 

Most amazing seller ever invented. A new pEupu- 
lition far iol«*men_ Endor^tl by the highest authori- 
ties of the world. A machine for home message 
and vibratory treatment. Can be operated by simply 
attaching to declrie tamp stocked or by ordinary dry 

hatceries — in dtiri, towni,.ca , unl.ry - anywherr, every- 
whed*. Needed by every man, woman and family. 

AnriMbc cbji uic ii. Get cejinjilele !kein;!ir« bn nnd Eeum the 
WDDdcno: this briLILant invent ion — a mncJiine cti.il gives 30,000 
ihriMing. iftvij{'>r,'ii!2ijr, ;i«n« rsrinc. mvil tilijei nsr Vibrations pot 
f- ^F.jgrm-p nrlnlrnciM ™ irpillt, Oftt-impute (iiMn-tjn Stratton B»IS [he ^HTtEOF. iirmiit- 
L'f r! '|[ HJfl'ii,'! £3| J 1 TfV5 ible deiite ti ijwr ii cncv feel th c living, puking touch of 
iu.v.ji.ci,- ,..,i s ; vr ., - . r.n_ xli j thmic iJlwBtorjr motion. Sold upon 5vc year, cash 

ccrtlficaLc joiatanLee anti 3D Days 1 Inat. 

Tltraw away the; little novel: icn 
■uprai which y«j have tn make, 
ten. of twenty sales a day to 
pay rspepnet. Dfcomc a real SBfasartlfiJtt and make real and 

quick and hid inmiey, Ok* ulr * dny muii £64 net profit 
ji week. Malay iVtraffin® ItKir, five and even, ten a day. 
Thi* ir Jirhmi l[y th* rniiil brjlltnnf. eb*V and. hi ch clu* ;ir :ipr- 
jilion that h*« ever hem cffeteJ ta wide nw.iku iK-nnr,. 
general ettnLi, and managert. 

Get It'S* Eterataie jieii 3 cncn- 
pPete informal ion at mrc, ficml 
juit j our name- and addruSi un 
a postal card, and aLl will be mailed fincc iiiimKiiStefv. Agent*' 
laiuplc fuTi.isJiud at ipIluJcxhIv priefi. [nveilisllte. It Costs 
you noiliing to find out. Territory 1)ejrj|{ rapidly asHjtncd. 
but one ttirti tl!nw«l in □ finlrf. Give the nnnw: of vmir 
mmi y ■ send y«ir name and address Indny. TJinj Is. a brilliant 
Opftort unity. Eki itot Itoglteti Do oci pat it cf3. Act ii»i»e> 
diately. Address 



Wanted 



AGENTS & 
SALESMEN 






Chimpban^'rijnlfr o-T 
I'm- Worlrl ua#a Eh# Kwi^dlih. 
RJiylhuilr VLhriuir in^ uyi: 

ri iMwritK MubvcpMie Jb 

ri-n.M-11* Jifsl B^rri -Iin- K lAn 
ElllirkiB. L^rfr i-. Iie.lh!tp' lhiL 

fCPJKip -ir p^ei-Ir Uir . ui- -aE Li'; 
>:?*TOLit. KStocIrtc Vlbcmfcar. i 
i rnr Lrminnr WJ 






Etct UUlJi-Ti. IlnUkrui 
Lac ivak-L#! riaiura:;, nuk 
|>c-w £ rt" cJ . qtlEk kil ■ e t.V-« . 

Iklue a hrm I-. n v-rr In 

Ii- il ftrfn -f rin.> li a-Mrlrf^p U 

WlLhllind L«ir MVmTm Uifrl 1 f4lt 
E^s-m lu ursJ 9 pi^iliAJRiJ dt-jra. 
Y™ aiY-R. n mv -splr»."N. eu j-nlr 
orn-s-rL Vlfenbur i-n ’it-® rrwniri, 
jmvi I CAB r^ilBt^iUT 



150^ Profit 






rt " I 



• • • • »'■! il-.“" 

•iii' -•■! *n**eih 



THIS OPPORTUNmf 

fig acipft hi a hi- i*v«r.ia tm 

!-ihJue USTarf tad RTtf: Il VlUnr C-r 

voik. Wi Turuih. 
IrsntTKil-aiar lhiL +r^alr te-u ee- 
rlii~ 3 Inr&vdlri-ilg. N^iAirac * 'th- 

EUh. ?!».' i-i.LUTU-n.-w -ivilirnl. 

H Winl i-.riile.dl. laid f •■■ ■■ isili. 

vmin In 'jr«r?-.-isrik-J t#rrl- 

#hitrt -dtrki. uuh- 



Don f t Delay 



l.iiV efc^rt-SliLwI. 
r i 1 1 B'lRd-l'iJLEJri. 



r^APR CHiiti. iiuuen 

Llilcmra Ni£Kkr^il Ij. k .i- 
Kaii Tt-tm iiji: ' 'Afu-r n r 
Inr h-a»r *: nnc-TL«i csliTnrea 

IfIC KC1TIEIB rn«Tl Cl V BJTT#. 

Ir»c» Bm.inwif j ««ch cJhTir 
■ laiJiilrlv iuuli-J I?r. FhTliE 

"■■■. i'd V 1 lc W T’.\T"" 

Ad IUU-.-L itrrV VmUi| hi^g 

£UiJ A. 



RU. 
mad. c-.nv. 



firntn. vie. 

fu mik# itPPfyw ►hi 
*vS>iu Ahn 



il-l L>i*T. ■■■ -■ ■ «■ l 

■ •Ii-. F1 ■■■ m jjimUI ■ . I r- ! BFrl ElllJI 

■ i ■£ ju-*. Ifrvi c-uL all bL»c£ L±Lb 



Mr rriu'jj c-pTCTt'jnr.f . 



THE SWEDISH VIBRATOR CO 



Depl 



y 



aifda.to S^-biller SL 
C HIC AGO, ILL 
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■i'ujpEif Ydjopei; ■ iiwiir ncuom* innwiEin 

if ^ y Ipf . 

.-iir JpPLltL ' ,MD JPflLm: ' ■ ,pput|J wtiEn APpim) 



PTCirmn tt— - r -it r u | i ;.■ 



ebWRfc IWEk 
rmo»» s^vmDf-K 

TiP.Twjn t; ..Lwjump: 

bkisji. 

aucmvn 1*CWK» 



SE? 



TA/s ffria < E/ootHcal 
Library at Almost 
Half thm Regular 
Price* 



Thla *ev-feo y-ulume Ml «t al*«1:rtt*I 
book*— tbe iuo>: complete and up-in- 
I nul« reference work uF it* kin4 
it-wtt pubTkftaiJ— HGW *rfl «*4 at a illit- 
CGiiat ■■■■>( aLmodt 5ub. Ymi h whe-theT 
student, -worker Or expert, <411. if a in. 
from lb*M bwk* *H Iti iJfiutc It now I- 
KdKijijI ymir work — 1c nowledfi'- wbicEi 
wLlI mutuillT in ■.■ in ludc-a** a n it 
higher rtv, Til* work nf thlrty-twn 
ej£per:i r fJiii library ii xecuif nixed ui i 
nand i rd nhrtd?* w«ft ti y iHbnldit 
ncbwlv. lEhftflu igd practical men 
t broils' bout tbe c minin’, 



The American SchooPs Cyclopedia of 



Applied Electricity 

i& compiled from the instruction pnpere used in the regular cenrcspundenee 
work of the school; contains 3,200 pages: 2,600 full page illustrations, dia- 
grams, formulas* etc,, with a special cross index for quick reference. The 
seven large volumes are bound in half morocco and arc printed in large, clear 
type on special quality paper. 



•Important Subjads Covenri# by The bo Grvaf Books - 



Theory, Calculation, Design and Construction of Generators and Motors — Electrical 
Measurement!— Electric Wiring— Electric Welding— Typo of Generators and Motors— 
Management of Generators and Motors Storage Batteries — Electric Lljlitlhg — 



Alternating-Current Machinery — S tali on Appliances— Power Stations — Power Trans- 

' ' -Etc ' - ' ' " “ ' “ 

quipn 

Tekgrtph tnd Ttfejhone— Teliato graph— Telegrtphbnc, etc. 



itcng- 

mlasjon -- CentraL Station Euginwrio^— Electric Railways, including Siflglc-_Phuse — 



The Electric Telegraph — Telephone Equipment, Systems and Operation — Wireless 



Sent Absolutely Free — Eggggg g Prepaid 

The complete seven volumes, rot a sample volume, will he sent, express prepaid, A\ 
for seven dsyi h free cTtamhuUtuu: rKturuililc at our e-xperrte it the hooks do not ccai- j® 
tain the inJLwmaikiii yon want. If yon keep the b;xjks, pay SL’.yCi seven days alter 
receipt and Lhcn |2.0O a month until you have paid the special, introductory 
price of The regutnr priee of this great Cyrlsipcdia Li fSS.QQ. 

Just fill in and mail the coupon. It won't cost you a cent lo examine the 
books. We knew they' II be worth many times their cool to you. Mail ihe _A^0> 
coupon now and you' if receive your books promptly. 

Another Great Free Offer 

tt’jlL ±TtrT fill Ip In^lqOrd 4 firarV t'-nninlllnr Mrmbrnihlp rSItlllnp te-n If 
I hr fne id . kc i>l a Mb H ill IlhcLricil En[i^ri:ccq. Tliii Will (ire juu priddnl 
hrlp La hjaJjij:* »*jHM VTCbleinT whlqb arr Inn- a-prr.lic In be taken up In Jc- 
Liil In Iba Cj-tkirrdli. There Will be no limit In Ihii aerrkr. A aiaf'l* prnb- 
lem le-iYr d i(ir run. i£.i|bi be weal! fcnjic lIi.il tbe iral t'»L ct tbe book*. 

AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO, U. S, A. 



rnt 



a.*** 



CraniKilliul Ap- 
ril rt J Ekibioy M 

men ilija' 1f-e «- 
uuulMk, r wilt irnd 
*j.ie v-t-li, le^.n iIxyi 
infi fa i hldMh Iimll I l™ 
juld ilHa: #hfT*l|»'l wfll 
Ml ij B-j-i -in.' b.'.li) lb, lMK*a 

■ birtf fin,., .:.f.L*r- TlUc a«t 

in ihm u«a4l lully pjJ.l- 



Nahi 



AuuKISJ j 



(JCtl.1 PAT] UK , 



■ SWTIJ-.Y* 






P[nn+e .W^itJ lii& papular HecJ\tin\eM 



m 
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Look! The Lad’s Car 




1913 Announcement— Renault Hood 

Send twenty cents today for the book telling how to build this wonderful 
little automobile— Complete description of parts and sizes illustrated 
with diagrams and cuts made from photographs— We furnish all necessary 
parts at lowest possible prices— 'Any wide awake boy can build the car, 

Special Inducements for the First Boy in Each Town 



The Lad's Car it a first class Gasoline 
Automobile- — It is within the reach of almost 
any live lioy— The pari* At& simply and strongly 
made and will -stand all kinds of hard luaga 
Consider abl e of the cost: can he saved by buying 
the parts and building your own machine-— 
The book (Alls how. 

Easons of boys arc now using The Lad’s 
Car for messenger service and tight delivery' 
— Ic pays lor itself in this way in & short time. 
Two Philadelphia boys arc touring across the 
continent in their small cars. 

The Lad's Car is propelled by a three horse 
power four cycle gasoline engine — k will carry 
a oassenger farther and cheaper on a gallon 
of gasoline then any other machine in the world. 

The steering is &f the standard rack and 
pinion type, same as used on large machines; 



with aluminum sp?der, wood rim steering wheel 
with spark and throttle control levers on steering 
column — S-awrd changing lever tm side, — All 
speeds with the one lever, — the aimpSest method 
of control possible. 

Best grade full elliptic steel springs both 
front and rt&r, ”f" beam steel front aide with 
set of side: Leg knuckles and full "P beam rear 
axle, equipped with '£1 inch Artillery type 
automobile wheels, fourteen spokes — Equipped 
with the best grad* Goodyear 1 inch solid tires 
which will wear for two or three years. The 
wheel base is seventy- two inches. BY fame no 
OgEHri — you buy ait parts — ar the sampkis Car, 
ftircfi. thereby saniig dsuh't rorifnHissiowa. Deliv- 
eries are now being mode on out ISIS modal. 



WRITE FOR BOOKLET TOO AY 



DEPARTMENT "A” 



NIAGARA MOTOR CAR COMPANY 

(' N ..«.» fl Sffl?S»V£™p.r,) NIAGARA FAI..I-S, N. V. 
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1913 Jackinn ’'Olympic 11 -® ISOO 
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Unsurpassed at any price- 

in comfort, riding ease and silence 



Three things are yours in. the Jackson ' 'Olympic' 
to the same degree as in the highest priced and 
most: Llikhi ious car. 

Perfect eemfort in the tonneau,, due to the roomy 

body and tlte extra de^p uphoirtery. 

Riding ease such as only full elliptic springs, front 
ancf reap, can give. 

Absolute silence, from the radiator fan at the front 
of the motor to the driving years in the rear afcle- 

Thui the Jacks on "Olympic " places at your disposal 
[the features .which heretofore have made the 
■costliest cars worth their prices 

We have made the upholstery luxuriously soft—' 
10 Inches deep. 

W« h*ve made lb* x*wl b*ak* shoulder high and 
tilted the seats slightly to the rear. 

And lh« body if v«y wid* — the sides extending 
beyond the wheels* 

The spring action will be a revelation to you. 

The four full elliptic, springs possess from 33Jj to 
10? per cent mure ability to absorb road shocks 
than the ordinary motor car types. 



You fctuxlly have to listen to hear the Hl Olympic" 
motor run. 

Yon hear no click or slap of valves, hecau.se they 
are perfectly adjusted and enclosed. You do not 
hear the fan because of 1(3 extracting plain 
bearing. You do not hear even the carburetor & 
intake of air. 

Tbs tr*nimi*«ioii is quiet because both shafts are 
mounted on bearings of the separated-ball type, 
that run in a bath of oil. 

The rear axle doer not hum because the gears SIS 
of correct pitch, fitted to a thousandth of an Inch, 
There Is no interval between the transfer of (he 
load from one tooth to the next; and the gears 
run bgtweeu luny J rotter bearings, -wiih LuilJ thrust 
bearings to preserve perfect adjustment. 

In puwer and durability we sincerely believe the 
motor to 1w the be3C in the world. It has proved 
out in the hardest sort of service, and in the 
severest road and track, racing. 

Your local Jncksvn dealer lias a specimen "Olympic'' 

model. 

He will gladly help you corroborate all we have 
said here. CaLL on him; or write us for details 
and his name. 



OTHER MODELS 

The " Majestic" at J13M has e 1 q*is - stroke i+'S xS l i) ffiolvr of -15 H. P. Its wtirielbase is. 12* inches; tires, Sfi n-i Indies; 
springs, full elliptic, frucit and rear, It :l& equipped. with self-starter, mohair tnp, nq hood, windshield, speedometer. oil 
UAntft: and gnsnlinE ifriuif- on dash, dt nvr.inLM.uLs nms, estrn rim, c ire Jinlricr, eltipi'ic hetfn.foos rail. Ov-M rail, pump, 
lools and jack. It has pnwsrfiil electric hsadtishrs will) pflfetKJlte reaenors, JliLab ilssliliniita (electricl and an erectnc 
rail lamp. The current for the lights la supid ied liv a dynamo driven by the moiur which charges a storage battery for 
Lise when the mutor is n&t Tuiiiilfig. The tar baa black and nickel trimmings. 

Watch fur our new utis-rylhider touring oar. It will b^ atm uu need in a few weeks, and wdU be ready for early delivery, 

JACKSON AUTOMOBILE COMPANY 

1301 E. Main Sind 1ACKSON. MICHIGAN 
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Draftsmen Drawing $125-$ 150 Monthly 




Are NOT MADE in School rooms. 

Are NOT MADE by reading books. 

Are NOT MADE by making Copies, 

Are NOT MADE at home drawing pictures 

from printed book lesson. 



LET ME TELL YOU: 



It requires actual, practical, up-to-date 

DRAFTING-ROOM WORK, to train YOU 



to gain the PRACTICAL EXPERIENCE 
that your employer will demand of you. 



FREE 

This $13.85 

DRAWING 

OUTFIT 

*□<3 Free Position, 

As Chief Draftsman of Engineering firm I know 
exactly the Quality and Quantity of PRACTICAL 
training, knowledge and actual up-to-date experience 
mot school knowledge) you must have, in order to obtain 
a good position and advance to highest salary. 

t - INSTRUCTION UNTIL COMPETENT and 
i give p LACED in POSITION at above Salary. 

DON'T waste TIME and MONEY trying to learn 
from books or printed "STUFF” you can only learn on 
PRACTICAL WORK which I furnish you, 

CHIEF DRAFTSMAN 
Div* 19, Eng : s Equip’t Co. (Inc.), Chicago 
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No promises! No money needed! No red tape! 
i' on can try this al! steel, shaft drive grinder with 
its Dimo-Grit (artificial diamond grit) wheels for 30 
day* absolutely free— then if you do not want to 
keep it return it at my expense. You can put all 
yeur tools in bright, keen condition, and you will be 
amazed at the ease: and speed you can do it — grind 
all your chisels, twist drills, gum your saws, etc., 
for 30 days free. 



niMO-CRIT, “the wheel for steel” — 2d 
timea fusterthnn the grindstone lO times 
fratr'c ('CficiL'iil tlum i j mt-ry svill not rlrmv 
lt‘iTi|irr — iii » need 1 »r wpih water. 



pimo-flrit ifi the new artificial diamond abrasive, a twin 
product Of Carborundum you have heard so 
much about, but Piruo-Grit is e«p«vt»lly 
ndnpted to *l«l, leaving the keenest, 
smoothest edge. DimcGrii cuts hardest 
steel os easily os emery dues copper, Tim 
Dimo-Cirit wheels of this grinder, turning 
4000 revolutions per minute, make the 
ItardesL job uf grinding Lot 0 few minuter 
easy wuik, prove it by trying tho outfit «n 
your own tcm-lr St? days free. IhmaGriL 
crystals are really artificial diamonds as hard 
as real diamonds* fused in the marvelously 
hot eEectriciL furnaces at Niagara F:dEs, in 
which lire brick metis like bees wax jn’.d Li va|M»rlw4 
l.ke water Ln a kellle. Genuine Saiiih African 
Ainmcmds could cut M«rl no quLdttr Oian bibiu-Crii. 
darbomndum wheels- furnished if wanted. 



Luther “Hummer' Tool Grinder 



Complete Shop Outfit 

The Hummer camiiieLc sbnp ouifl{ cmbrSC^ 
14 altadtnieiit* irud accessaries, Kiipplyina 
every ehs-fpeiiinf'i Ki-rdiiiK and paiishir g 
need. Tool reals and BEtftCllTmenti enalilf: 
thrfi spurenr ,:’e Imy <a el. j diflltulf trindinjj 
such as twist drills arumnnitne am, chisels, 
etc., fixity ns well Sift n hish paid mechanic 
— saves trail — saves time — saves money — 
mutes nil work easier. Return IM Coupon 
Car Free Trial Offer nod Free Rimy ttjday. 



Mechanic’* shep otHFil include.* 14 all* dnm^nta-- 1 & otherp tcvieleet from- N"o macEiisic 
ever built ia Like the |L Hummer,"— it makes, tool sharpening child's play. Shafl drive like 
an automobile, dust proof ball br.arinj{£ runs by foot power os cosily as sewing niachinc 
— engine power can be applied. From the euLra attachment* auch as jigsaw, rip saw 
Lathe, drill, etc., you can selves what you want. No other machine pa moderate in 



price uvei money in bo many different ways-. f> year? guarantee. 



Return this coupon today 
for 30 Days FREE TRIAL? 

Send this coupon for 4 H 1 page frets book and SB 
Offer— then decide if you want to tiy our full 
ing outfit 30 days frte — you do not put ycmrscH 
any obUgatloris by returning this coupon. Do it today. 

Luther Grinder Mfg. Co, 

11 O 0 Michigan St,, MilFaiikcv, WSs. 
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Coupon 



Luther Grinder 

Mffi. Co 

MicHSt* SlJmt-L. 
M.ilvr&uJicc, Wii. 

tltevv strtd withiMit cost cr cbJL- 



I 

KahuayourW Day Free Trial Crilc-r. 
and fret Book. teUhi the story i.l 
cinJ diaiDflad an, jislvta. 



DlMDi-CiltlT Shiinx'ninjt S tonus 

Ask yuur dealer fvr 'Dinvi^riri^ shatpsnii^g siraies, 
fastest, ^mootiivst cuoiru sUmes urt (he inuihei. 
Limit far (he name ‘‘Dimo-C.r-t'’ an the stone. 



Same 
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ii»miiaq«pffTri niTiviniiiiiiiivRrii ■ 



30 Days Free Trial 
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And You Keep This 
Great Engine 

Yes sir— thiil 'a my ^ proposition and it's the greatest gasoline engine 
,. t . , offer ever made* No other manufacturer erer dared to make an offer 

like it. Think of it. Only $7-M) and you may keep my g^niiine Schmicft'a Chilled Cylinder It twnse- power 
gngKie- " I'f rtsrtiamdi-r in the easiest kind of paymnji*. Aslotindihgly liberal teens on 1 «j H. P_. 5 H. p., 
'II P. f» EL ]■*.. and If! H. P. You can huve your choice of slice, watfir cuitltjd or aircooled, horizontal or 
upright wrist today for our big qu tying. 

Ten Day Trial FREE rj|,r|,; iwnd me a penny. 

“ “ “ I. will send von aoy uv 



you ;iry iinr 

of my engines on an absolutely free irial for ton. full 
days. | want you to boo the wonderful Cb tiled 
Cylinder, my wonderful rn-v. oili|»g d(rrii:e ■ I he rainless 
c- ryuFt-M? 'hue In will • Imgvr CiytirirK and alie other feature* 
which j.?i i i-> jiiflkfi my Chilled Cyficder Rngmt; the ni«; 
nlEnpSe uiid iiKirl elBdecit in die- wn rid. I w.inr you u, Low 
I hr jjui t'Tiwr ihi± riup#U i:«f mil ini* «i Lb at :l jr- 

hnpaaulde Ui men* thnn 1 1: ■ :• m iidmMrii eUihiueA. ] want ywi 
tc one oJ ir v Cylinder lin$h£3 run nil the 

rnHchin . i v EJiai liSVc. J waul y-ou no seat it out im evi'?y 
“w iv I '*ii i it you, Sfire nut more w tnCwSied send It teic* 

■fti. my eTLpeji.se. 



FREE Power Book Coupon 

BELN" SCHMIDT, Pr=.. 

,'i " ■ i .1 1 - r . C». Hit i:i Fit Wvrki, DirriL Ililfi, Davi niteirl, 1\ 

Of.vri.i' v r?f : l-'li-.- -■■ - -■■<) nil yuur r.i-v- Pawer DmsIc and 
rillLpnnk ' 0l ymlr affci. The bnofc nru5 nil the Lniumui- 
rii.--i \a i i,i. J.ih . j|ir In me absolutely free nnd pivpaiii. h.0 
rjl.ilp h uli.-jit: .i>i uny kind, 

■^•h me ■ - i ■' j., i. iMunr I, i,', 



J Lddreu 



Rock Bottom Pricfia Plft i-r miRldSemaii 

77"! ' — Mx s l*:»!iy p^fiL tin my -Chilled 

CyJmder Eryflrwisi, I am eke iri^nuJafittinrr. You Liu - . rlin*n. 
fruen oil- at exftctlj 1 1 1 Ham*? price that Lhe wboksak- tonin' 
has ti3 pny, 

Easy Payments Vail can take n Idoir- tinuM n pa- rnp 

“ — 1 ■ — my ensdne. Al3 y-ou nem.1 !•: I » ■ - i is- 

-tt:I me nf-m.i.lLriiiviiir tir&fh rvoij «in- qJierCiU H-lily wtLla&ol l hat 
it js the g: u.itL‘-t i-i iLr wijil:! Yi>ut rbrice of terms. Get 
the free raiiifciif and ««•_* a.li i.ha4 vu-y have to ■ihc-'j&h from. 

Five Year Guarantee > ■ ' ■■■ ■!.■ r. ih;rmy- M .rue. 

| , “*■ ; .ire tbebeat intJieivMrJdih.iir 

I .-i -:i! llicin mil -withiiul ,t pmuy dewn nrnt I back lh*m ii i 
w i Is ;i Nre ] i-;ir irars clad n-uaranTti:. Th<- UlflKfHi IkahIi in 
Iowa, bncks up pitr ran*. thrni>..m| ikillin thaJknjru offer. 

| Send the FREE Pow^r Baok Coupon 

tk) i ul dday. Jllji till nut Ihc criupm and ranil ll tnnne khL-i/, 

I I iv: li send to you aljtiis.inttly rn;i- anil pncti.iid iuy nc-w Huwu- 

IW4- klSftrj Ul ■ i:.‘. ii-uhI -m " I’liw. i “ <!:rj|di? SCUt llsin buK. 
E will i:-rO M-nd vijjj lull fjiiitinjliri r.f mV c-lTcr ?.r.d lull t.™ nil 
nlHiijt tlie wonderfol Cliillod Cylinder. Cf you. diMi'r wunt so 
cut I be maeazloe juiJt put your mime nn it addn*« pa a prmifil 
iir H ::av ‘ Sk-m.-I me ynur RiMh-i H,-ik .uni u I d- lu-.lfi u£ 
yneu rdfer." flu: w (Uh- i i ■ I.. v t>r iki| dflAr ■ i rinnale. 

SCHMIDT, P™ 

Schmidt Bros. Co. Engine Works 

DepL 11 S 6 DAVEKPORT, 1 A- 



